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Executive Summary 


• The Asian elephant is possibly the ultimate flagship species for 

conservation, given its cultural and religious significance to the people 
living in south and southeast Asia and its role as a species occupying 
expansive ranges encompassing diverse vegetation types and 

ecosystems. 

• Project Elephant, a scheme sponsored by the Government of India, has 
designated 10 elephant reserves in the country, of which 4 are located in 
southern India. These elephant reserves comprise several forest 
administrative units with varying conservation priorities and management 
practices. 

• The four elephant reserves in southern India also contain a mosaic of 
vegetation types and ecosystems harbouring high diversity of flora and 
fauna. Elephant densities vary considerably across these reserves. The 
flagship concept is inherent in the creation of these reserves. 

• For each elephant reserve a perspective plan is provided which identifies the 
spatial integrity, important corridors, conservation issues and recommended 
action. 

• Significant threats include human induced landscape transformation of 
habitats and corridors coupled with encroachments, poaching for ivory and 
anthropogenic activities such as fire-wood extraction, cattle grazing and 
development of infra-structure such as roads, dams and reservoirs. Elephant- 
human conflict is another serious threat which results in loss of cultivated 
crops and death of both humans and elephants. Affected communities 
display increasing animosity towards conservation measures and the 
establishment of protected areas. 

• Management decisions for elephant conservation require information on a 
variety of aspects which should be ideally available in a user friendly form to 
wildlife administrators. 

• AERCC has set up a GIS database for 39 forest divisions comprising the four 
southern Indian elephant reserves. The salient features incorporated in this 
database are listed below. 

■ Spatial layers comprising boundaries of states, divisions, reserved forests, 
elephant distributions and water bodies such as lakes, reservoirs and 
rivers and important towns have been created. 



■ Digital vegetation maps of each division and elephant reserve obtained 
from existing vegetation maps and supervised classification of satellite 
imagery consequent to ground surveys have been compiled. 

" A database consisting of detailed mortality records of elephant deaths 
obtained from both the forest department and other sources which include 
cause of death, sex of animal, location and measurements of animals, if 
available, has been created. A similar database has been set up for 
elephant-human conflict in the reserves. Details of elephant raids, sex of 
animals raiding, raiding group sizes, types, quantity and economic value of 
crops damaged and location of raids have been included. Summary 
statistics from these databases were obtained for each division in addition 
to other information pertaining to geographical attributes, division area, 
elephant distribution area and numbers and conservation threats and 
priorities. These details were appropriately linked to each division. 


• Nine parameters were computed for each division related to the status of 
elephant habitats, populations and biodiversity. From these 9 parameters, 
conservation values were calculated for each of the divisions in an attempt to 
prioritize them in terms of their role in elephant and biodiversity conservation. 
Conservation values were obtained by weighing the scaled values of each of 
the 9 parameters characterizing a division. Large elephant distnbution areas, 
elephant numbers and preferred habitat areas significantly enhanced the 
conservation values. For a number of divisions, high levels of poaching for 
ivory, elephant-human conflict and habitat fragmentation reduced 
conservation values. 

• Satyamangalam Division (Tamil nadu), Indira Gandhi Wildlife Sanctuary 
(Tamil nadu) and Bandipur Project Tiger Reserve (Karnataka) were attributed 
the highest conservation values. 

• Spatial associations of divisions having varying conservation values could 
allow for the scientific design of elephant reserves into “core” and 
“augmentation” zones. 

• A clustering algorithm was used to classify divisions in accordance to 
dominant attributes which include divisions with high levels of conflict, those 
with large elephant distribution areas and high biodiversity levels. A system 
for allocating funds based on these attributes is described . 
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INTRODUCTION 



In the diverse but dwindling forests of tropical Asia, the Asian elephant 
(Elephas maximus) is- facing its ultimate challenge today. This is rather ironical 
given that the species has been one of the most evocative cultural icons of the 
people of South and Southeast Asia for millennia. The Asian elephant also 
symbolizes the crying need for maintenance of adequate natural forest areas and 
the biodiversity they harbour. The survival of elephants, in addition to being 
dependent on large forest tracts, is also intimately linked with the diversity of 
vegetation types and, consequently, the health of natural forest. The 
maintenance of diverse tracts of forest lands is thus essential. Given its cultural 
and religious relevance to the people of Asia and its role as a keystone species 
in the forests of tropical Asia, the Asian elephant’s candidature as the ultimate 
flagship species requires little justification. 

Populations of Asian elephants occur in 13 countries: India, Nepal, 
Bhutan, Sri Lanka, Bangladesh, Myanmar, Thailand, Malaysia, Indonesia, Lao 
PDR, Cambodia, Vietnam and a small portion of China. About 45,000 elephants 
are thought to survive in the wild in Asia; of these about 25,000 are found in 
India. Habitat loss through logging, unsustainable agricultural practices and 
developmental activities such as hydro-electric projects, roads, railway lines and 
mining remain the most significant threats to elephant habitats today. In most 
range areas, habitat loss has been responsible for the escalation of elephant- 
human conflict, primarily occurring when elephants foray into agricultural lands to 
feed on cultivated crops. Manslaughter by elephants and injuring and killing of 
elephants by irate farmers accompany this conflict. The conflict causes a major 
shift in the attitudes of local communities, creating sentiments against the setting 
up of protected areas and other strategies directed towards the conservation of 
wildlife habitats. Poaching for ivory and meat has been responsible for 
threatening certain populations. Poaching for ivory selectively removes male 
elephants, resulting in skewed sex ratios and other demographic consequences. 
Poaching for meat simply reduces numbers to unviable levels. 

Project Elephant (41), a scheme sponsored and funded by the 
Government of India since 1992, aims to conserve elephant populations, their 
habitat and the biodiversity contained within by the setting up of ten elephant 
reserves across the country. These reserves represent the most important 
elephant populations of the country, by virtue of their size and habitat available to 
them. 


Southern India is fortunate to retain between 9500-16500 out of the 
22,000-28,000 elephants estimated for India (69). Project Elephant has 
designated ten areas within the country as elephant reserves of which four 
reserves, Reserves 7-10, are in southern India. A detailed discussion of the four 
reserves is to be found in the main body of the report. The threats faced by the 
elephant populations within the ten reserves, though similar to those occurring 



densities coupled with rapid inroads by commercial interests have seriously 
endangered traditional man-habitat coexistence. It is however noteworthy that 
India still maintains some of the largest populations of Asian elephants found 
globally, with the largest Asian population found in one reserve in southern India. 
Even though this bears testimony to our traditional reverence for the elephant, its 
habitat and indeed, all wildlife in general, one cannot belittle the role of the 
government in protecting our fauna and flora. Wildlife and habitat conservation in 
India is without doubt context and area specific. However, there still exists the 
need for broad conceptual framework defining conservation strategies and the 
allocation of funds. In a federal system like ours, state governments may have 
differing views from the centre, especially on issues such as wildlife and habitat 
conservation. Priorities may vary based on geopolitical factors and not 
necessarily on needs on the ground from a broader perspective of long-term 
conservation. We have tried to provide an objective decision-making platform for 
the implementation of appropriate elephant conservation strategies and the 
allocation of funds, by prioritizing major forest divisions containing elephant 
habitats within the four southern Indian elephant reserves. 

Our efforts have been aided by the use of Geographical Information 
Systems (GIS) algorithms, which offer a powerful medium for mapping, 
juxtaposing and statistically analyzing both spatial and numerical data. GIS could 
ultimately be used to obtain practical solutions for conservation problems. For 
example, with specific reference to the Asian elephant, the delineation of 
elephant-human conflict areas and incorporation of cropping pattern data within, 
could go a long way in designing a system of elephant-proof barriers. Zonation of 
high quality habitats based on vegetational attributes and habitat quality could 
provide for the scientific design of an elephant reserve. Incorporation of data on 
endemism and biodiversity allow for the prioritization of elephant habitats using a 
combination of elephant and biodiversity related factors. A key feature in this 
report is the presentation of our GIS database. As computer facilities with the 
necessary GIS software are not universally available, we have tried to 
incorporate all the information contained within the latter, in the form of text and 
relevant maps. 

Our GIS database for the southern Indian elephant reserves incorporates the 
following aspects. 

1. Detailed mortality records of elephant deaths obtained from both government 
sources and other field sources whose information has been subsequently 
verified. A number of details such as date of death, location, recorder, forest 
division, sex and age of animal and morphometric measurements are 
included. Compilation of the database started in 1980 as part of earlier 
studies (70), though the summary statistics presented in this report are for the 
period 1990-1997. 
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2. Information on crop raiding from all divisions incorporating details on the 
number of compensation claims filed for the period 1988-1997, the total 
compensation claimed and the forest range office where claims were filed. 

3. Spatial layers incorporating division boundaries, reserved forest boundaries, 
state boundaries, elephant distribution boundaries, boundaries of enclosures 
within elephant habitats and important water bodies. 

4. Vegetation maps were created for the entire study area. For Reserves 7 and 
8, existing vegetation maps of the geographical area were digitized. For 
Reserves 9 and 10, given that the necessary vegetation maps were not 
available, a supervised classification of satellite imagery consequent to 
ground truthing was carried out to delineate major vegetation types. Division 
boundaries were superimposed on these maps and excised, giving us 
independent division vegetation maps. These maps were used to calculate 
areas under varying vegetation types within a division and other parameters 
such as preferred habitat area and area of rare vegetation types. 

5. For each division data files were linked which contained information on 
geographical and climatic attributes, conservation threats and priorities and a 
description of corridors. In addition, summary statistics were linked which 
included elephant numbers, elephant distribution areas, poaching and crop- 
raiding rates, fragmentation indices, area of preferred habitat, number of 
corridors, number of endemic species and area of rare vegetation types. 
Ultimately, conservation values were calculated for each division which were 
linked accordingly. 

To provide the reader background information on the elephant reserves, 
their geography, vegetation types contained within, legal and management 
status of forest divisions, elephant distributions and densities and 
conservation problems and recommended action, Chapter 1 provides detailed 
accounts of the four elephant reserves with a perspective of the priority 
conservation needs. Chapter 2 provides “fact sheets” for forest divisions 
comprising elephant reserves. These contain tables of statistics and 
descriptions pertaining to elephant habitats and numbers, conservation 
problems and recommendations. We hope that this imparts the essence of 
our GIS database. Chapter 3 deals with a detailed analysis of elephant 
habitats, the process of prioritizing forest divisions and the classification of 
forest divisions in accordance with common attributes. Based on these 
procedures it also recommends methodology for fund allocation, the design of 
conservation strategies and interprets broad spatial patterns emerging from 
the study. 

There is scope for much refinement in our analyses and discussions. 

Databases of the type presented here are dynamic in nature and can be modified 

with ease. A key task ahead would concern the fine tuning of our data. A simple 
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example would be the incorporation of increasingly reliable density figures for 
elephant populations. Though the existing data are adequate for looking at trends 
across habitats and populations, it still falls short of providing a suitable baseline 
for more sophisticated analyses. These include deriving correlations between 
elephant densities and parameters such as vegetation diversity, fragmentation 
levels and other habitat related ones. Coupled with habitat parameters, reliable 
estimates of age structures and sex ratios of populations would go a long way in 
predicting the viability of a population. Predictive modeling of this kind is 
becoming increasingly feasible with state-of-art GIS software and is a necessity 
for future conservation planning. We also believe that a database of this nature 
could provide managers with a platform for more applied solutions such as the 
design of a barrier system against elephant crop-raiding. Our database, is thus, a 
beginning of an algorithm in elephant conservation planning. 
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CHAPTER ONE: ELEPHANT RESERVES 
IN SOUTHERN INDIA 



ELEPHANT RESERVE NO. 7 : NILGIRIS 
EASTERN GHATS 


Asia’s Mammoth Elephant Empire 



1. PERSPECTIVE FOR THE RESERVE 


The largest single population of elephants in Asia today is found in this reserve, 
which extends from the Brahmagiri hills, south through the Nilgiri hills and east through 
the Eastern Ghats within the states of Karnataka, Tamilnadu and Kerala (with a splinter 
group in Andhra Pradesh). Covering an area of over 12000 km 2 and a minimum 
population of 6300 elephants (Table 1), this reserve still maintains tenuous links with 
Elephant Reserve No. 8 (Nilambur-Silent Valley-Coimbatore), with a few elephants 
moving between these two reserves and possibly maintaining some gene flow. 

There are four important zones with relatively intact habitat and/or large elephant 
populations within this reserve. These are: 

a) the Brahmagiri hills covering parts of Karnataka (Brahmagiri Sanctuary) and Kerala 
(Wynad North Division), with good evergreen forest, montane shola forest and 
grassland and a low density of elephants. 

b) the Nagarhole, Bandipur, Wynad, Mudumalai protected areas and the Nilgiri North 
Division with moist deciduous and dry deciduous forests and a very high elephant 
density and population. 

c) the Biligiriranganswamy Temple (BRT) Sanctuary (within the Chamrajnagar Division) 
and eastern portions of the Satyamangalam Division with a diversity of vegetation 
types, including dry thorn forest, deciduous forest, montane shola forests and 
grassland and a medium to high density of elephants. 

d) a 100 km tract along the Cauvery river in Karnataka (Cauvery Sanctuary, Kollegal 
Division) and Tamilnadu (Hosur and Dharmapuri Divisions) with dry deciduous and dry 
thorn forest and a medium density of elephants. 

The priority should be to maintain these habitats and the interconnections between 
them. With a moderately unequal sex ratio, the effective population size of elephants in 
this reserve is much less than its potential size. Nevertheless, this population is 
demographically and genetically viable from a long-term perspective, with a largely 
protected habitat and should thus be maintained as the key population for the long-term 
conservation of the species. 

2. GEOGRAPHY OF THE RESERVE 

This reserve is situated in the states of Karnataka, Tamil Nadu and Kerala. The 
terrain of the reserve is mostly undulating with low hills of altitude varying from 400 m 
to 2207 m (the highest altitude 2207 m asl located in the Nilgiri North Division). To the 
northwest of this reserve, the Brahmagiri hills in Karnataka rising to 1607 m asl are a 
part of the Western Ghats. Southeast and south of the Brahmagiris the range extends 
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through the Wynad plateau, the northern Nilgiri hill slopes, the Mysore plateau, to 
the Sigur plateau and down to 250 m asl in the Moyar river valley which is the eastern 
limit of the Western Ghats. To the northeast, the Moyar valley rises up the steep 
slopes of the Eastern Ghats to the Talamalai plateau (750 m) and then through a series 
of hills to the Biligirirangan range (highest peak 1816 m asl). East of the Biligirirangans, 
the lower hills of Satyamangalam, Bargur and Madeshwaramalai extend to the 
Cauvery river. The terrain along the Cauvery is rugged, and to its north the Melagiri 
hills represent the northern limit of elephant distribution, although some herds are now 
found further north in the Chittoor hills of Andhra Pradesh. 

The eastern and the south-eastern portions of the reserve have granite sheet rocks 
which characterize the higher hills. In some part of the reserve the rock type tends to 
be great gneiss of the Archean and pre-Cambrian eras. The land is traversed with 
eruptive rocks in the form of trap dykes and granite veins. The soil is red sandy or black 
clay. Red sandy loam is a common soil type varying in depth and fertility from place to 
place (11). The mean annual rainfall varies from 625 mm to 5500 mm. The Nugu and 
the Kabini rivers flow in the Bandipur Project Tiger Reserve and are the main sources 
of water during the dry season. The Cauvery river is a major water source within the 
Cauvery Sanctuary and the Hosur and Dharmapuri Divisions. The major water sources 
for the Nagarhole National Park are the Lakshmanatirtha, Sarati Hole and Nagarhole 
rivers. The only perennial stream for the Wynad Sanctuary is the Nulpuzha which flows 
through the sanctuary. Some important reservoirs in the reserve are the Nugu and the 
Kabini. 

3. VEGETATION TYPES WITHIN THE RESERVE 

The reserve boasts of the entire spectrum of vegetation types of peninsular India 
and is dominated by deciduous forests. The other forest types found within the reserve 
are dry thorn, evergreen and semi-evergreen forests, montane - shola grassland and 
man made forests. Apart from these forest types, micro-habitats such as swampy 
grasslands, are also found in the reserve. 

Dry Deciduous Forest: 

Except the Brahmagiri Sanctuary, and parts of Madikeri and Virajpet Divisions, the 
entire reserve is dominated by this type of forest. It is quite evident in Bandipur Project 
Tiger Reserve, Bannerghatta National Park, Mudumalai and BRT Sanctuaries, Hosur 
and Sathyamangalam Divisions. 



Moist Deciduous Forest: 


This forest covers large stretches of Wynad Sanctuary and Nagarhole National 
Park (Rajiv Gandhi National Park) and to a lesser extent, Bandipur Project Tiger 
Reserve and Mudumalai and BRT Sanctuaries. 

Dry Thom and Scrub Forest: 

This type of forest is found in sheltered plateaus (the Sigur Plateau), valleys 
(Moyar Valley), the Eastern Ghats, and along the boundary of forest and cultivations 
where human pressures have converted dry deciduous forests to dry thorn forests. It is 
also found in the Bannerghatta National Park and some portions of the Bandipur 
Project Tiger Reserve, BRT and Mudumalai Sanctuaries and Kollegal, Mysore, 
Dharmapuri, Erode and Hosur Divisions. 

Evergreen and Semi-evergreen Forest: 

A large part of Madikeri Division comprises evergreen and semi-evergreen forests. 
The canopy in some of these forests is relatively open indicating selective felling in the 
past. Trees with large buttress roots are found only in the dense wet evergreen slopes 
at middle elevations. These forests are characterized by the lack of dry deciduous 
elements. Some parts of Rajeev Gandhi National Park, BRT Sanctuary, Virajpet, 
Kozhikode, North and South Wynad Divisions also have semi-evergreen forests. 

Shola Forest and Grasslands: 

The shola forests found in this reserve are of the tropical wet evergreen and semi¬ 
evergreen vegetation type interspersed with grasslands. The higher reaches of the 
Denkanikottai range in the Hosur Division and some stretches of evergreen forests in 
the Madikeri and Virajpet Divisions and the Brahmagiri Sanctuary contain patches of 
shola forests. 

Man-made Forest: 

The Rajeev Gandhi National Park and Mudumalai and Wynad Sanctuaries have 
man-made forests, with teak and Eucalyptus. Forest plantation working was a major 
activity in some parts of the reserve before the area was notified and extensive teak 
plantations were raised. About 40% of the Wynad sanctuary area has been planted 
with teak, eucalyptus, soft wood and pepper. 

In some parts of the reserve sandalwood ( Santanum album) thrives which though 
once abundant, has been depleted due to indiscriminate illegal cutting. 
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Some parts of the reserve, particularly the Bannerghatta National Park and 
Bandipur Project Tiger Reserve, Wynad Sanctuary and some other divisions, are 
surrounded by fertile, well irrigated croplands where finger millet, maize, coconut and 
horse-gram are grown. These provide an alternate food source for elephants during the 
growing and harvesting months. 

4. LEGAL AND MANAGEMENT STATUS 

The major portion of the elephant range in this reserve has the legal status of 
Reserved Forests (RFs). Elephants however are also found in some patches of private 
forests and revenue forests within the reserve. The protected areas within the reserve, 
including the Brahmagiri Sanctuary, Nagarhole National Park (NP), Bandipur National 
Park and Project Tiger Reserve, BRT Sanctuary, Cauvery Sanctuary, Bannerghatta 
National Park, Mudumalai Sanctuary and Wynad Sanctuary are better staffed and 
managed. Bandipur Project Tiger Reserve also receives support under Project Tiger, 
Govt, of India although this does not cover most activities relevant to elephant 
conservation. Several national parks, sanctuaries and other divisions also receive 
support under the Nilgiri Biosphere Reserve programme. While some of the older 
protected areas have management plans, they have to be replaced by newer ones. In 
general, the working plans of other divisions have to be revised taking into account the 
specific needs of elephant conservation. 

5. STATUS, DENSITY AND DISTRIBUTION OF ELEPHANTS 

The population estimates for the various divisions in this reserve are given in Table 
1. With a minimum estimate of 6327 elephants (and an upper limit of 10,452) this 
reserve has the largest population of elephants in the country. Indeed, even taking the 
lower limit, this reserve has more elephants than any other Asian country, with the 
possible exception of Myanmar. 
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Table 1: TN=Tamil nadu; KA=Karnataka; KE=Kerala 


Name of Division 

IBM 

Elephant Population 
Minimum Maximum 

Brahmagiri Sanctuary (KA) 

181 

? 

? 

Virajpet (KA) 

372 

106 

106 

Madikeri (KA) 

425 

128 

128 

Rajiv Gandhi NP (KA) 

644 

1448 

2122 

Bandipur PTR (KA) 

874 

1200 

1936 

Nugu Sanctuary* (KA) 

20 

16 

56 

Chamrajnagar Sanctuary (KA) 

510 

691 

914 

Kollegal (KA) 

1397 

384 

426 

Cauvery Sanctuary (KA) 

511 

? 

668 

Mandya* (KA) 

194 

23 

119 

Bangalore Rural* (KA) 


? 

58 

Bannerghata NP (KA) 

104 

56 

67 

Wynad North (KE) 


138 

138 

Wynad South (KE) 

323 

58 

58 

Wynad Sanctuary (KE) 

344 

700 

1028 

Kozhikode* (KE) 

324 

65 

65 

Mudumalai Sanctuary (TN) 

321 

517 

1059 

Gudalur (part) (TN) 

93 

? 

? 

Nilgiri North (TN) 

854 

171 

240 

Nilgiri South (TN) 

150 

23 

23 

Satyamangalam (TN) 

1360 

220 

720 

Erode (TN) 

1045 

199 

199 

Dharmapuri (TN) 

876 

40 

85 

Hosur (TN) 

1280 

144 

237 

Total 

12,583 

6327 

10452 


* Not in database 


The estimates are based on total counts during 1979 and 198 
counts in 1993 by the forest departments (see methods in Part 2) 
counts by Karanth and Sunquist (32) at Nagarhole, by NSc at Mud 
indirect dung counts by KFRI (5) at Wynad. Repeated estimates b] 
methods consistently return density figures of 2-4 elephants/km^ in 
areas the estimates are more tentative at present. On the wh 
estimates for this reserve are probably among the most reliable in si 
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6. CONSERVATION PROBLEMS AND ISSUES 


6.1 Threat of habitat fragmentation : As this reserve extends over a large area of the 
Western Ghats and the Eastern Ghats and covers four states (including the sub¬ 
population in Andhra Pradesh), the problems are also specific to different regions. 
Broadly, the threat of further fragmentation of habitat still exists for this reserve. There 
are numerous enclaves of settlements and cultivation in the various divisions of the 
Eastern Ghats (primarily in Bannerghatta NP, Kollegal, Chamarajnagar, Hosur, 
Dharmapuri, Erode, Satyamangalam), the Nilgiris (Nilgiri North, western part of 
Mudumalai and Wynad Sanctuaries and Wynad North Division ) and in Kodagu district, 
particularly in the Madikeri Division. Some of these settlements, such as those in the 
swamps or vyals of the Wynad and Mudumalai keep elephants away from their 
traditional dry season feeding grounds. Coffee plantations in the Kodagu region have 
already cut off direct access between Nagarhole and Brahmagiris in Karnataka. North 
of the Cauvery river in the Madikeri Division, the elephant habitat is highly fragmented 
and separated by a long belt of settlements (along the northern banks) from the forests 
to areas south of the Cauvery. 

Pressures from developmental projects (Pykara Ultimate Stage Hydro-Electric 
Project and the proposed hydel projects such as Mekkadatu along the Cauvery in 
Karnataka), also threaten to contribute to habitat fragmentation. A proposed railway link 
between Chamarajnagar (Karnataka) and Mettupalayam (Tamil Nadu) through the 
Moyar valley and the steep slopes of the Eastern Ghats near Talamalai, if 
implemented, would effectively separate the elephant populations of the Western and 
Eastern Ghats. 

In the Wynad North Division, small areas under contiguous elephant habitat are 
under tremendous pressure from tea and coffee-cultivation. Complete loss of contiguity 
between the Brahmagiris and the rest of the division within the Periya range occurs 
because of tea cultivation. The dry deciduous tracts are comparatively less disturbed, 
but have been characterized by an almost complete transformation of natural 
vegetation into teak plantations. 

6.2 Isolated elephant herds : During 1983-84 several elephant herds dispersed from 
the Hosur and Anekal area northwards into the Chittoor district of Andhra Pradesh. A 
sanctuary (Kaundinya Sanctuary) was set up for these elephants and about 20-30 
elephants are isolated within this reserve. Splinter herds or individuals have wandered 
further north into the Tirupatti hills and into the Cuddapah and Ananthpur districts of 
Andhra. One splinter herd of 6-7 elephants is also isolated in the Tirupattur Division of 
Tamilnadu. 
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6.3 Anthropogenic pressures on habitat : The large human population both within 
and along the periphery of the reserve has made substantial impact on the vegetation 
in some regions, especially outside the protected areas. The causes include extraction 
of fuel wood, collection of NTFPs (non-timber forest products), grazing by domestic 
livestock and collection and export of dung as manure. Forest divisions and areas 
most affected by this include Hosur, Dharmapuri, Erode, Satyamangalam, Nilgiris 
North, Masinagudi range of Mudumalai (Tamilnadu), Kanakapura range, Kollegal, a 
part of Chamarajnagar (Karnataka) and Wynad (in Kerala). 

6.4 Elephant-human conflict : Given the extensive cultivation and abundant elephant 
population, this reserve has serious problems of elephant-human conflict. Crop 
depredation by elephants is common in practically all forest divisions, both in cultivated 
enclaves and along the outer boundary of forest and settlement. Cases of 
manslaughter by elephants, often associated with crop depredation, are also 
widespread in the reserve. Most sanctuaries, national parks and divisions in this 
reserve are surrounded by human settlements. Although no particular division can be 
singled out, the high degree of fragmentation in places such as Kodagu, Wynad and 
Bannerghatta does seem to result in greater conflict. During the dry season when major 
areas of Mudumalai and Bandipur burn, elephants migrate westwards towards 
Nulpuzha, the only water source in the whole area. The high concentration of elephants 
bring them into conflict with the settlements. Crop-raiding of paddy, banana, jack-fruit 
and trampling of coffee by elephants is a major problem within Madikeri and Virajpet 
Divisions during the growing season. Incursion into coffee estates through scattered 
devarkadus (sacred groves) is highest during the months of June and July, when jack- 
fruit ripens. Crop-raiding reaches high levels in areas of Madikeri Division where the 
habitat is highly fragmented and cultivation pressure is very high. 

In Bannerghatta National Park, around 5 km away from the north-west corner of the 
park, there is a distillery which maintains around 1000 acres of eucalyptus plantation 
and scrub-jungle along with a large tank of water. Elephants are reported to use this as 
a base from which they conduct nightly raids on surrounding crop fields and then return 
to it during the day. Effluents discharged from the distillery into the streams and/or illicit 
distilling within the premises may be attracting the elephants to this area. 

A dramatic manifestation of this in Bannerghatta has been the dispersal of over 50 
elephants from here to Andhra Pradesh during 1983-84, and what seems to have been 
a similar effort during 1995 by a herd of about 80 elephants. 

6.5 Poaching :The large population of elephants with over 90% of the males being 
tuskers has also resulted in widespread poaching during the past two decades. No 
division has been completely free of this menace, although the levels seem to have 
been the lowest at Nagarahole NP. During this period, poaching has been noticeable in 
Hosur, Dharmapuri, Erode, Satyamangalam, Nilgiris North, Mudumalai, Kollegal, 
Chamarajanagar, Bandipur and Wyanad. Consequently, the sex ratios in this region 
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are becoming increasingly skewed with time. Objective data on population structure 
and sex ratio are available only for some areas. During 1981-83, the Chamrajanagar 
and Satyamangalam Divisions had an adult (>15 years) male to female ratio of 1:5 (67). 
This widened here and in the adjoining Nilgiri North, Mudumalai and southern Bandipur 
tract to about 1:8 by 1995. Monitoring of sex ratio in the Mudumalai, Nilgiri North and 
Bandipur populations indicates that the sex ratio had widened to between 1:10 and 
1:15 by 1985. However, most of the adult males were under 30 years of age, and there 
were hardly any older tuskers surviving in this tract. A notorious poacher who has been 
operating in this reserve was responsible for a major proportion of the killings during 
the 1980s, although at present several other poaching groups seem to have taken over 
the illegal trade. 

7. RECOMMENDED ACTION 

Elephant conservation priorities for this reserve include maintaining habitat 
contiguity through protection, acquisition and creation of corridors, consolidation of 
habitat through translocation of some settlements, habitat improvement through 
promotion of regeneration and afforestation, minimizing elephant-human conflicts 
through setting up of barriers and population management and control of ivory 
poaching. 

7.1 Restoration and preservation of crucial elephant corridors : 

Brahmagiri - Tirunelli corridor (Karnataka; Brahmagiri Sanctuary, Kerala; Wynad North 
Division): 

The elephant populations in the Western Ghats of northern Karnataka along the 
Brahmagiris are connected to those in the Coorg plateau only through the northern 
Wynad region of Kerala. The southern tip of the Brahmagiris extends into Kerala’s 
Wynad North Division, where the Tirunelli Reserved Forest and Kudrakote Reserved 
Forest provide a narrow connection eastward to the Tholpatty range of Wynad 
Sanctuary. There are eucalyptus and teak plantations in this corridor and also some 
settlements (Edayurvayal and Panayankolli). This is an extremely important corridor to 
maintain habitat contiguity for elephant populations in the Western Ghats, and should 
be accorded very high priority. Resettlement of villages should be carried out and strict 
protection against habitat degradation ensured. 

Singara - Masinagudi corridor (Tamil Nadu; Mudumalai Sanctuary, Nilgiri North 
Division): 

The contiguity between the elephant habitats in the Nilgiris and the Eastern Ghats is 
today maintained entirely by movement through private lands and forest land leased to 
the Tamilnadu Electricity Board. Penstock pipes between Glenmorgan and the Singara 
power house obstructs any elephant crossing along the Nilgiri slopes. Further north 


14 



between Singara and Masinagudi village, elephants move in an east-west direction 
through a private forest belonging to Singara (coffee) estate. New developments 
connected with the Pykara Ultimate Stage Hydro-Electric Project are increasingly 
threatening the existence of this crucial corridor utilized by several elephant clans as 
revealed by a BNHS study (18,19). At least a portion of this forest should be acquired 
and maintained for this movement to continue. 

Masinagudi - Moyar corridor (Tamil Nadu; Mudumalai Sanctuary): 

Further north, between Masinagudi and Moyar villages, the 7 km long flume channel 
carrying water from Maravakandy reservoir to the Moyar power house passes through 
the Mudumalai Sanctuary. A small strip of land on either side of the channel has been 
leased out to the Tamilnadu Electricity Board. Elephants at present cross the channel 
at certain points. The Tamilnadu Electricity Board proposes to widen the canal and line 
the sides with concrete to increase water flow as part of the Pykara Ultimate Stage 
Hydro-Electric Project. The preservation of this corridor should be strictly ensured, and 
no development activity be allowed to disrupt the movement of elephants. 

Kaniyanpura corridor (Karnataka; Bandipur Project Tiger Reserve) 

This corridor connects the western parts of the Bandipur National Park with its 
eastern extremeties. This area maintains a contiguity to habitats within the 
Sathyamangalam and Chamrajnagar Divisions. The corridor is extremely narrow (20 m 
wide) and is bordered on one side by an elephant proof trench running through private 
land and on the other, by the steep slopes of the Moyar gorge. There exists a need to 
purchase private lands to widen this corridor. 

Punjur - Kolipalya corridor (Karnataka; Chamarajnagar Division): 

A 1.5 km wide strip of reserved forest between the villages of Punjur and Kolipalya 
in Chamarajnagar Division (BRT Sanctuary) was traditionally used by over 100-200 
elephants moving between the Punjur Range (Chamarajnagar Division) and the 
Satyamangalam Division (Tamilnadu). During 1990 tribals from the Biligirirangan hills 
were rehabilitated on this corridor by the forest department, and the forest was cleared 
for cultivation. This has completely obstructed the movement of elephants along this 
tract. To the east of Punjur village there is insignificant movement along the steep hill 
slopes, while to the west of Kolipalya there are other settlements and cultivation. The 
restoration of this corridor by resettling the tribals on the forest periphery, and providing 
elephant-proof barriers around the villages of Punjur and Kolipalya is necessary. 
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Talavadi - Mudahalli corridor (Karnataka; Chamarajnagar Division, Tamil Nadu ; 
Sathyamangalam Division): 

Elephants going to the small Suvarnavati reservoir often use the corridor between 
the villages of Talavadi and Mudahalli. This corridor connects the Chamrajnagar 
(Karnataka) and Sathyamangalam (Tamil Nadu) Divisions. Survey of the corridor, its 
strict protection and provision of appropriate barriers in the villages to prevent crop 
depredation are priority actions. 

Sujalkottai - Bannari corridor (Tamil Nadu; Sathyamangalam Division): 

Located in the Sathyamangalam Division, connecting the Moyar valley to 
Guttiyalattur Reserved Forest, this corridor is extensively used by elephants during the 
dry season. The habitat is highly degraded due to fuel wood collection, cattle grazing, 
NTFP collection, human habitations and agricultural lands which border the corridor 
(56). 

Bekkatur - Arabikere corridor (Karnataka; Chamrajnagar and KollegajDivisions): 

This corridor located in the Chamrajnagar Division, connects the habitats of 
Chamrajnagar and Kollegal Divisions. The elephant range to the east of the 
Biligirirangan hills has been divided by a long strip of cultivation, extending from the 
town of Kollegal, south to the Tibetan settlement at Byloor, a distance of 50 km with 
the Doddasampige RF (in the BRT Sanctuary) being nearly cut off from the 
Ramapuram range in Kollegal Division. Only a narrow 1 km corridor now exists 
between the villages of Bekkatur and Arabikere along the Kollegal - Satyamangalam 
highway. Strict protection of this corridor is essential. 

Chattiramdoddi-Hunsanhalli corridor (Bangalore Division, Karnataka; Hosur Division, 
Tamilnadu): 

The Bannerghatta National Park, parts of Bangalore Division in the Kanakapura 
Range and the northern part of Hosur Division (Thalli RF) are at present practically cut 
off from the Cauvery Sanctuary and southern part of Hosur Division through intrusion of 
cultivation between Chattiramdoddi and Hunsanhalli villages. Elephants move through 
cultivated fields and small patches of jungle between these two regions. If the northern 
portion comprising Bannerghatta National Park and adjacent ranges has to maintain its 
viability as elephant habitat, it is essential to maintain a forested corridor in this region. 
Some acquisition of land may be needed to establish this corridor. A proper survey to 
explore the feasibility of this corridor is needed. 
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Periya corridor (Kerala; Wynad North Division) 

In the Wynad North division, a narrow corridor connects the Kottiyur RF with the 
Kannoth RF within the Periya range. This corridor cuts the Mananthavadi-Tellicherry 
road (north) and is essentially a strip of jungle less than 100 m wide. The corridor has 
semi-evergreen vegetation and is not under great pressure. The terrain in other areas 
where the forest reaches both sides of the road precludes crossing. 

Pakranthalam corridor (Kerala; Wayanad North Division): 

This is another narrow corridor located in Wyanad North Division, connecting the 
northern and southern portions of the Periya Reserved Forest along the Mananthavadi- 
Kuttayadi-Tellicherry road (south) at Pakranthalam. Highly degraded scrub-jungle 
characterize this corridor, which is once again situated on a steep ghat road. The lower 
reaches of this corridor actually pass through fallow estate land. 

Sampaje corridor (Karnataka; Madikeri Division): 

The elephant population in the Brahmagiris extends further north to the Pushpagiris 
and beyond. The exact distribution and habitat connections have to be determined 
through surveys. There are several places where habitat contiguity has been or could 
be broken. One of these is along the Madikeri - Mangalore highway. This highway 
through the ghats has steep sides for a major part and is flanked by coffee, cardamom, 
coconut and arecanut plantations. Only a 3 km stretch between the Glencoorg estate 
and the Sampaje Range Office is used for crossing by elephants. The elephants 
actually move through the Glencoorg estate to reach the road. A proper survey and 
protection of this corridor is essential to maintain north-south movement along the 
Western Ghats. 

Nanjarayapatna corridor (Karnataka; Madikeri Division): 

The Cauvery river defines the western edge of Dubare RF (45 km 2 ) and separates 
it from Anekad RF (30 km 2 ) situated about 0.5 to 3.5 km further west. The area 
between the river and Anekad R.F. is completely cultivated with paddy, coffee, coconut 
and other crops, restricting free movement of elephants between the two forests. 
There is no contiguity between the forests at any point. However, Dubare and Anekad 
adjoin other forests to their south and north respectively. Movement of elephants 
between the two forest patches is widespread and regular, increasing in frequency 
during the paddy growing season. Almost all the crossing occurs after dark as the 
region is well populated by humans. 
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Pallivayal - Tattur corridor: (Kerala; Wynad Sanctuary) 

This corridor connects Kuppadi RF with Kurichiat RF of the Kurichiat range of 
Wynad Sanctuary. It is 2 km wide, with plantation (mainly pepper and banana) along 
the edge. Most of these plantations are protected from elephants using electric fences. 
There is a proposal to construct a road through this crucial corridor, which runs from 
Sultan's Battery to Pallivayal. Once this road comes into use, the connection between 
Kuppadi and Kurichiat would be lost. 

7.2. Control of poaching : 

Given the large elephant population in this reserve, it would always be an attractive 
target for ivory poachers. In the past, poaching has been widespread throughout this 
reserve. In recent years, however, the poachers have been operating mainly in the high 
density areas of Nagarhole, Bandipur, Wynad, Mudumalai, Nilgiri North and 
Satyamangalam. Inter-state coordination for patrolling the border areas and intelligence 
gathering and exchange has to be strengthened. In these divisions, in remote and 
sensitive areas, permanent or temporary (depending on the situation) and patrolling 
camps with wireless communication systems should be established to make species 
and forest protection more effective. 

7.3 Minimizing elephant-human conflict: 

High priority has to be given to controlling crop depredation and manslaughter by 
elephants. Elephant-proof trenches have been dug along the periphery of Nagarhole 
NP. There are, however, a large number of gaps at places where streams and gullies 
emerge. Some of these are being plugged with solid walls which are very expensive. 
Alternative designs, including use of discarded steel railway lines (rolling stock), may 
be tried here and at other places on an experimental basis. Electric fencing has been 
used quite successfully around settlements in the Wyanad Sanctuary and this has to 
be strengthened here and in other areas. 

In addition to measures such as elephant-proof barriers, ex-gratia payments, crop 
insurance, relocation of settlements, etc. there is also a need for population 
management in Madikeri Division and other places where forests are highly fragmented 
and conflict is severe. Some capturing of elephants which have been identified as a 
threat to human life and notorious crop raiders may have to be resorted to in such 
areas. This should be preceded by a population survey to quantify population structure, 
sex ratio, population size, etc. in order to ensure that capture does not disrupt the 
normal demographic processes. Translocation of some elephants in small, fragmented 
forests may also be tried out in conjunction with barriers to prevent the elephants from 
going back to their original home. Systematic monitoring of crop-raiding intensities is 
however never done to determine the efficacy of different methods used. However any 
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method of preventing elephant visitations to human habitation requires more 
experimentation and the results should be monitored more scientifically. 

7.4 Relocation of human settlements : 

It is important to begin the process of habitat consolidation in this reserve through 
gradual relocation of some settlements in highly fragmented areas which adjoin 
contiguous forested tracts. Apart from relocation of settlements in the corridors 
mentioned above, the settlements in the western portion of Wynad Sanctuary and 
Mudumalai Sanctuary should be given priority. 

The Wynad Sanctuary is a critical area for conservation of the Asian elephant. It 
forms a refugium for wildlife from the adjacent sanctuaries during the dry period from 
January to June. Extensive fires in the adjacent sanctuaries further complement the 
need for migration to the Nulpuzha in the Wynad Sanctuary. The human settlements 
are scattered within the sanctuary. To provide a contiguous forest, some settlements 
should be relocated or moved to one place. 
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ELEPHANT RESERVE NO. 8: NILAMBUR- 
SILENT VALLEY-COIMBA TORE 


The Elephants ’ Rainforest Regime 



1. PERSPECTIVE FOR THE RESERVE 


With an estimated minimum of 956 elephants (Table 2), the elephant population in 
this reserve is certainly viable in the short term from demographic and genetic angles. 
The herds comprising the population are, however, relatively dispersed due to the 
considerable degree of habitat fragmentation. If action is not taken to prevent further 
fragmentation, this relatively low density elephant population is in danger of splitting 
into several, completely isolated populations. The only large contiguous tract within this 
reserve is the New Amarambalam - Silent Valley RFs along with a small part of 
Attapadi RF. Protection of corridors and habitat consolidation should thus be a high 
priority in this reserve. Existing links with Elephant Reserve No. 7 should also be 
maintained and strengthened where possible. 

2. GEOGRAPHY OF THE ELEPHANT RESERVE 

The geography of the reserve is influenced by the Nilgiri mountains. From the 
Nilambur plains at 100 m asl, the elephant range rises steeply to Kollari Betta situated 
at 2594 m asl. Most of the reserve, therefore, consists of steep hills, cliffs and valleys, 
with very little flat land. Separated from the Nilgiris, and situated in the north of the 
reserve is another knot of mountains comprising the Nilambur and Manjeri Kovilagams. 
The terrain within this reserve extends in a southeastern direction encompassing the 
western (New Amarambalam RF), southwestern (Silent Valley RF) and southern 
(Attapadi RF) escarpments of the Nilgiris.To the south of the Nilgiris, the Attapadi 
valley separates the former from the Palghat hills which extend to the Palghat gap. 

Given the great variation in elevations, rainfall consequently varies across the 
entire reserve. In the northern portion of the reserve comprising the Nilambur North and 
South Divisions, in the Kovilagams and the New Amarambalam RF, the rainfall varies 
between 2000 -3500 mm. The Silent Valley receives 3000-7500 mm annually.The park 
being completely enclosed within a ring of hills, has its own micro-climate and probably 
receives convectional rainfall, in addition to rain from two monsoons. In the Mannarghat 
division, variations in terrain, cause variation in rainfall.The higher reaches, bordering 
the Silent Valley National Park on the east, within the Attapadi RF, receive the highest 
rainfall (above 2000 m). Moving eastward along the Attapadi valley towards Agali, the 
rainfall steadily decreases and reaches a low of 900 mm. Attapadi RF Block 6, lying in 
the southern portion of the division receives a high rainfall of 4700 mm. In the 
Coimbatore Division the average rainfall varies from 750mm in the plains and along the 
foot-hills to about 2000 mm on the hills. 

The major rivers in the reserve are the Chaliyar flowing southwest and draining the 
Nilambur and Manjeri Kovilagams, the Karimpuzha flowing west through the New 
Amarambalam RF, the Kuntipuzha flowing south through the Silent Valley RF and the 
Bhawani with its source in the Upper Nilgiris and draining eastwards into the Cauvery. 
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3. VEGETATION TYPES WITHIN THE RESERVE 


This elephant reserve contains a diversity of vegetation types as a consequence of 
its varying climatic and geographical regimes.The vegetation types and the areas 
where they are found are given below. 

Wet Evergreen Forest: 

This vegetation type occurs in the high rainfall areas along the western slopes of 
the Nilgiris in the New Amarambalam RF (Nilambur South Division) and the Silent 
Valley National Park. Parts of the Silent Valley National Park were once thought to 
have had the best examples of this vegetation type, but have been highly disturbed due 
to excessive conversion to plantations.This vegetation type is also found in the Attapadi 
RF block 6 and to a lesser extent in Blocks 1-5 (Mannarghat Division). Patches still 
exist in the northern parts of the Nilambur Kovilagam (Nilambur North Division ) and 
along the Nilambur-Gudalur road in the northeast of the Nilambur North Division. Small 
patches occur on the upper slopes of the Boolavampatti RF in the Coimbatore Division. 

Semi-evergreen Forest: 

This type is found in portions of the Nilambur Kovilagam, along the Karimpuzha river 
in the New Amarambalam RF and in the Attapadi RF Block 1.Transitional stages are 
found along the Bhawani River in the eastern forests of the Attapadi RF. It is also found 
at elevations of 1200 m a.s.l. on the Nilgiri slopes of the Coimbatore division and at 
altitudes of 1500 m a.s.l. in the Boolavampatti RF. 

Moist Deciduous Forest: 

This type is found in many areas within the Nilambur Kovilagam. Most of the plains 
of the Nilambur South Division, west of the New Amarambalam RF, contain this forest 
type. This vegetation is also found along the Bhawani river in the Attapadi valley and 
in the Walayar RF in the south-east tip of the Mannarghat Division. 

Dry Deciduous Forests: 

In all the divisions, this vegetation type is primarily represented in dry teak 
plantations existing at foothills.The drier eastern portions of the Attapadi valley and the 
Walayar RF at the south-western tip of the Mannarghat Division have some examples 
of this vegetation. Eastwards into the Coimbatore Division, along the lower slopes of 
the Nilgiris, this is the dominant vegetation type. It is also found in the Boolavampatti 
RF within the valleys. 
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Shola Forest and Grasslands: 


This is found in the upper reaches of the Nilgiris, from 1250 m to 2000 m asl above 
the New Amarambalam RF and the Silent Valley National Park where the average 
rainfall is above 2500 mm. It also occurs in the upper reaches of the Attapadi RF. The 
best tract of this vegetation type occurs in the Mukurthi National Park and portions of 
the Nilgiri South Division. 

Dry Thom and Scrub Forest: 

This type is found up to an elevation of 1000 m asl along the slopes of the Nilgiris. 
It also occurs in the Anaikatti areas and in the eastern reaches of the Boolavampatti RF 
in the Coimbatore Division. 

4. LEGAL AND MANAGEMENT STATUS: 

Except for the Silent Valley and the Mukurthi National Parks, which afford the 
highest degree of protection to the habitats within, all other habitats remain RFs. All 
divisions have existing working and management plans, though modifications are 
needed to include specific elephant conservation strategies. 

5. STATUS, DENSITY AND DISTRIBUTION OF ELEPHANTS 

The elephant density and population sizes for divisions in the reserve are given in 
Table 2. The density estimates are based on the dung count method used by the 
Kerala Forest Research Institute (5) for Kerala and forest department censuses using 
direct counts in Tamil Nadu. There, however, exists considerable scope for undertaking 
further census work in this reserve. 

The population within the reserve could be considered distributed in three distinct 
areas. The first area comprises the Nilambur and Manjeri Kovilagams situated within 
the Nilambur North Division. The second major distribution occurs in the New 
Amarambalam RF in the Nilambur South Division, the Silent Valley National Park and 
the Attapadi RF Blocks 1-5 in the Mannarghat division. Migratory paths also lead from 
here to the Mukurthi National Park and the Nilgiri South Division. A small number of 
elephants regularly migrate up the steep slopes to the Nilgiri plateau. The third 
distribution occurs to the south of Attapadi, in the Siruvani hills, comprising the 
Coimbatore Division in Tamil nadu and Attapadi RF Block 6 in the Mannarghat Division 
of Kerala . Contiguity does exist between the three areas, through narrow corridors. 
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Table 2: TN=Tamil nadu; KA=Karrtataka; KE=Kerala 


Name of Division 


Elephant Population 



Minimum 

Maximum 

Nilambur North (KE) 

325 

315 

315 

Nilambur South (KE) 

100 

210 

210 

Mannarghat (KE) 

665 

193 

193 

Silent Valley NP (KE) 

90 

100 

227 

‘Palghat (KE) 

239 

68 

83 

Mukurthi NP (TN) 

78 

0 

38 

Niigiri South (TN) 

150 

23 

23 

Coimbatore (TN) 

738 

70 

142 

Total 

2385 

956 

1208 


*Not in database 
Corridors 

1. Kallar corridor (Tamil Nadu; Coimbatore Division) 

The Kaflar corridor is a narrow strip beginning at Gandhapallayam (near 
Jackkanare mountains) which bisects the Mettupalayam-Kotagiri highway. This corridor 
is constricted between the steep escarpment of Niigiri mountains and the agricultural 
lands at the base of these mountains. The habitat here is contiguous to the Pillur RF 
and Attapadi Valley (Kerala State). The corridor is narrow with the steep terrain of the 
Nilgiris Eastern slopes on the east and an expansion of the cultivation on the west. The 
approximate length of the corridor is 7 km and the average width ranges from 0.5 km to 
3 km. The link between the Sathyamangalam and Coimbatore Divisions is maintained 
through this corridor. Movement of elephants from Niigiri North Division to Coimbatore 
and Mannarghat Divisions is also reported through this corridor (18). 

2. The Anaikatti corridor (Tamil Nadu; Coimbatore Division) 

Elephants along the slopes of the Nilgiris occasionally move south into the 
Boolavampatti RF in the Coimbatore division and from there further west into the 
Attapadi RF Block 6. This corridor situated along the Anaikatti-Coimbatore road is only 
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5 km wide and consists of dry thorn forests, it is an extremely critical corridor as its loss 
would isolate elephants within the Boolavampatti RF and the Attapadi RF Block 6 from 
the rest of the reserve. Cattle grazing and fuel extraction are serious threats to the 
vegetation of this corridor. 

3. The Vazhikadavu corridor (Kerala; Nilambur North Division). 

Current status of the movement of elephants through this corridor is unknown. 
The corridor is situated on the Gudalur-Nilambur ghat road. A stretch of forest exists on 
both sides of the road. However, the slopes are too steep for easy crossing. Most of the 
crossing is supposed to occur about 5 km before the village of Vazhikadavu which is on 
fairly level ground. A major tract of this forest has been converted to areca-nut, coconut 
and banana plantations. This corridor effectively connects habitats within the Nilambur 
and Manjeri Kovilagams with those in New Amarambalam RF in Nilambur North 
Division. 

4. The Mannarghat -Mukali road corridor (Kerala; Mannarghat Division) 

The road between Mannarghat and Mukali has a strip of forest which is 
approximately 4 km long. In the lower reaches the vegetation comprises dry thorn forest 
but gets increasingly wetter, attaining a mixture of moist-deciduous and semi¬ 
evergreen, on reaching higher elevations. Elephants seem to use this corridor quite 
regularly to move between the eastern and western portions of the division. However, 
the significance of this corridor in maintaining genetic contiguity across the population 
in this reserve is largely unknown. 

6. CONSERVATION PROBLEMS WITHIN THE RESERVE 

The Tamil Nadu Electricity Board (TNEB) has occupied a large area of RF in the 
Nilgiri South Division and the Mukurthi National Park regions, in connection with the 
execution of various hydroelectric projects. These projects have fragmented the forest 
and caused much disturbance. There are many wood based industries located here 
and their demands are met by Nilgiri South Division. Most of the areas in this division 
fall under tea and potato cultivation. Conversion of grassland into varying types of 
plantations in the Mukurthi National Park and Nilgiri South Division, in the past, has 
made the quality of the habitat unsuitable for elephants. 

The Nilambur and Manjeri Kovilagams, within the Nilambur North Division, once 
excellent elephant habitat and containing patches of excellent wet evergreen and semi- 
evergreen forests have suffered from the lack of effective surveillance. Considerable 
fragmentation has already occurred due to the estates of corporations, such as the 
Gwalior Rayon Corporation and a number of other cardamom, coffee and rubber 
estates. Recent encroachments have fragmented the available habitats. The actual 
area under estates and encroachments is unknown till date. 
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The Attapadi RF is an excellent example of how human encroachment can 
transform pristine wet evergreen forests to near desert in a strikingly small span of 
time. The road from Mukali to Anaikatti in Tamil Nadu via Agali, along the Attapadi 
valley and parallel to the Bhawani river, has dense settlements which have completely 
terminated elephant movement between the two portions of the Attapadi RF. It is only in 
the western and southern portions of the RF, where some forest remains. 
Encroachments still continue in these areas destroying elephant habitats which 
maintain a wealth of biodiversity. Compensation claims for crop-damage by elephants 
is minimal, though there is some conflict in the Agali area. The urge to move into the 
southern forests within the division is exemplified by the movement of elephants 
through crop-lands lying outside the corridor. 

Repeated fire and human encroachment, on the western and southern peripheries 
of the Silent Valley National Park, seem to be major problems. Even though these 
convert natural vegetation to grasslands, which may actually be preferred by elephants, 
their negative impact on the biodiversity of the area is to be seriously considered. A 
notable feature of the elephants in the park is that they virtually never raid crops even 
though they have ample opportunity to do so in the periphery. This may be due to the 
abundance of grasses and reeds the park has to offer. 

The dry thorn and deciduous forests of the Coimbatore Division have been 
degraded in the past due to fire, cattle grazing and fuel extraction. Being relatively arid 
compared to the rest of the reserve, agriculture is of the subsistence variety putting a 
great deal of stress on the forest. 

7. RECOMMENDED ACTION 

7.1 Protection of corridors : 

1. The Kallar corridor has to be preserved as it connects the elephant populations of 
Elephant Reserves 7 and 8. The activity of the residential school and other 
developmental activities within the corridor area should be monitored. 

2. Increased protection of Vazhikadavu corridor, in the forests around Vazhikadavu, 
through legislation would prevent further encroachments into this narrow corridor. This 
would also maintain valuable evergreen tracts. 

3. Increased protection of the Anaikatti corridor through legislation and surveillance is 
necessary. Elephants regularly use fields between Anaikatti and the start of the 
corridor. Farmers have complained of great economic loss through crop-raiding by 
elephants and may be easily convinced to sell their lands. This would effectively 
increase the width of the corridor by 3 km bringing it to a total of 8 km. 
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7.2 Relocation of settlements or acquisition of land : 

1. A proposal made by the Kerala Forest Department to acquire 120 hectares of the 
Mandanmutti estate bordering the Silent Valley National Park should be considered 
seriously. Most of the forests around the National Park are in private hands blocking 
movement of elephants from the park into habitats within the Attapadi RF. Acquisition 
of this tract of land will facilitate this movement. 

2. Illegal encroachment into the Attapadi RF and Nilambur Forest Divisions should be 
immediately checked on a top priority. Demarcation of boundaries by the construction 
of cairns to protect reserved forest and boundaries is essential. 

3. The evergreen forests of Silent Valley NP are being degraded, often into grasslands, 
because of high incidence of fire. Protection against fire and promoting natural 
regeneration and forest succession should be taken up through a scientifically 
designed programme. To protect the buffer land a proposal exists to include another 
200 km^ from the Attapadi RF in the park. This would not only increase the available 
protected elephant habitat but would also preserve the rich, though highly threatened 
forest type. 

4. The proposal to bring some of the area of Nilgiri South Division under the Mukurthi 
National Park has to be given priority. 

7.3 Fire management: 

Forest fires are a major problem in Mukurthi National Park, Silent Valley National 
Park and Nilgiri South, Coimbatore and Mannarghat Divisions. Effective fire 
management would ensure regular food for the migrating elephants. 
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ELEPHANT RESERVE NO. 9 : ANA1MALAI - 
PARAMBIKULAM 


The Elephants ’ Biodiversity Realm 
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1. PERSPECTIVE FOR THE RESERVE 


This reserve extends over a relatively large area and has a sizeable population of 
elephants. The elephant population seems demographically and genetically viable from 
a long term perspective, although this has to be verified from field data. The habitat is, 
however, under threat of multiple fragmentation due to a variety of causes - numerous 
hydro-electric projects (dams, canals, penstock pipes and a power house), tea estates 
and cultivation and development along major roads. This population is completely cut 
off from the one further south in Reserve No. 10. Management priorities would include 
the maintenance of corridors, habitat restoration, control of ivory poaching and 
minimizing elephant-human conflict. 

2. GEOGRAPHY OF THE RESERVE 

This reserve is situated south of the Palghat gap, in the states of Kerala and 
Tamilnadu. Topographically, the reserve comprises portions of three major hill ranges 
of the Western Ghats. The central range comprises the Anaimalai hills (anai - 
elephant), rising from the Palghat gap to a peak of 2690 m asl at Anaimudi (the highest 
peak in southern India), while to the west the Nelliampathis extend as a spur into the 
Malabar plains, and to the east, the Palani hills descend to the Coimbatore plains. The 
rainfall varies between 900 mm on the eastern side, within the Chinnar Wildlife 
Sanctuary to 5000 mm on the western side. The rainfall of both southwest and 
northeast monsoons occur here. The reserve has several perennial and semi-perennial 
river systems and man-made reservoirs. Notable among them are, the Periyar river 
forming the southern boundary of the reserve, the Chalakudy river north of the Periyar, 
the Kallar river, the Pambar river, Kudaraiyar river within the Chinnar Wildlife 
Sanctuary and Porandalar river, forming the approximate eastern boundary of the 
reserve. The important reservoirs in this reserve are Parambikulam and Thunakadavu, 
in the Parambikulam Sanctuary, Sholaiar in the Vazhachal Division, Aliyar, Amaravathi, 
Thirumurthy in the Indira Gandhi Sanctuary and Mattupatti and Anairangal reservoirs 
in the Munnar Division. 

3. VEGETATION TYPES WITHIN THE RESERVE: 

The complex topography and rainfall gradient contribute to a striking diversity in 
vegetation. The forest types in this reserve include: 

Wet Evergreen Forest: 

Fairly intact patches of wet evergreen forests exist in the western or windward side 
of the Western Ghats, especially in areas where the precipitation exceeds 2500 mm. 
Vazhachal Division, Parambikulam Sanctuary and Nemmara Divisions probably 
contain the most intact of these patches. 
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Semi-evergreen Forest: 

This vegetation type is found where some degradation of wet evergreen forests 
occurs and occurs in portions of Malayattur Division , Vazhachal Division , Nemmara 
Division and Parambikulam Sanctuary. 

Moist Deciduous Forest: 

Areas within the Chalakudy Division were once covered with wet evergreen and 
semi-evergreen forests. As a result of human induced deterioration of these forests 
most of this forest type has been converted to moist deciduous type. Some parts of the 
Nemmara Division, Indira Gandhi Sanctuary and high altitude areas of Theni Division 
display this vegetation type. 

Dry Deciduous Forest: 

The drier eastern reaches of the Indira Gandhi Sanctuary and the Theni Division 
are largely covered with this vegetation type. 

Teak and Other Plantation Species: 

A large percentage of natural vegetation in all divisions especially in the Indira 
Gandhi Sanctuary and the Parambikulam Sanctuary have been converted to extensive 
teak plantations. Kodaikanal Division has an extensive area under eucalyptus, wattle 
and pine plantations. 

Moist Bamboo Brakes: 

These brakes along with patches of cane, are found in all divisions on the windward 
side of the Western Ghats. 

Shola Forest and Grasslands: 

The Eravikulam National Park, situated north of the Munnar division has some 
excellent examples of this vegetation type. It is also found at high elevations in the 
Indira Gandhi and Parambikulam Sanctuaries and the Kodaikanal Division. 

In some of the divisions, this natural vegetation has disappeared because of 
extensive tea cultivation. Between these vast commercial tea plantations, patches of 
shola-grassland type of forest can be observed. In some reserves the natural 
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vegetation has now been converted to extensive teak, wattle, biuegum, and pine 
plantations. 

4. LEGAL AND MANAGEMENT STATUS 

The reserve has ten territorial divisions, five sanctuaries and one national park 
(Chinnar, Peechi-Vazhani and Chimmoni Sanctuaries, all located in Kerala, being 
rather small and/or insignificant as elephant habitats are not included in the database). 
Working and management plans exist for all, but need to be modified to include specific 
elephant conservation strategies. 

5. STATUS, DENSITY AND DISTRIBUTION OF ELEPHANTS 

Population estimates for the reserve have varied from a minimum of about 1600 to a 
maximum of 3000+ elephants (Table 3). The higher estimate seems most unlikely, 
especially in the case of Parambikulam and Vazhachal (these might reflect seasonal 
estimates), and the true figure may lie between 1200 and 2000 elephants. Population 
estimates are based on direct count censuses by the forest department of Tamil Nadu 
and the indirect dung count made by KFRI (5). 

Table 3: TN=Tamil nadu; KA=Kamataka; KE=Kerala 


Name of Division 

kISBi 

Elephant Population 



Minimum Maximum 

*Thrissur (KE) 

210 

0 

? 

Nemmara (KE) 

352 

54 

120 

Chalakudy (KE) 

477 

95 

125 

*Kothamangalam (KE) 

317 

21 

21 

Malayattur (KE) 

617 

125 

350 

Vazhachal (KE) 

414 

72 

947 

! Munnar (KE) 

997 

269 

289 

Parambikulam Sanctuary (KE) 

274 

114 

756 

Indira Gandhi Sanctuary (TN) 

958 

657 

657 

Kodaikanal (TN) 

407 

10 

20 

Dindigul (TN) 

250 

125 

125 

Theni (TN) 

450 

68 

68 

Total 

5723 

1610 

3478 


*Not included in the database:! Includes Eravikulam National Park 
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There are considerable differences in elephant distribution and densities across this 
reserve. A relatively high density (>1 elephant/km^) of elephants occurs in parts of 
Parambikulam, Indira Gandhi Sanctuary and possibly Vazhachal, while medium (0.2- 
1 O/km^) to low (<0.2/km2) densities are seen in most other divisions. The populations 
are basically divided between the western and eastern portions of the reserve, with 
several other small populations or herds being practically isolated, especially in 
Kodaikanal and Theni Divisions. The former herds are believed to be moving in from 
Munnar Division while those in Theni Division are confined to a narrow strip of jugle 
along the eastern slopes of the hills overlooking the Cumbum valley. 

6. CONSERVATION PROBLEMS WITHIN THE RESERVE 

6.1. Threat of habitat fragmentation : 

Even though there is relatively large habitat area available for this population, the 
numerous hydel and irrigation projects, combined with large-scale plantations of tea 
and cardamom, roads and towns, have fractured the habitat considerably. The elephant 
population in the reserve is thus, partially isolated, probably as several sub¬ 
populations. 

a) Hydro-electric and irrigation projects: A series of dams, canals, penstock pipes and 
power houses in recent decades within the reserve has disrupted the traditional 
movement of elephants, and in some cases have directly resulted in their deaths. The 
reservoirs within the elephant habitat include the Peechi, Poringalkuttu, Sholayar, 
Parambikulam, Thunakadavu, Peruvaripallam, Aliyar and Amaravathi. The 
Parambikulam-Aiiyar project has been the main deterrent. Obstacles to elephant 
movement occur at many places. Penstock pipes along steep slopes from the Sholayar 
reservoir to a power house completely obstruct elephant movement. The canal leading 
from the Thunakadavu reservoir to the Sirkarapathy power house is open along four 
stretches. Elephants and other animals have been washed away by the swift current 
and sometimes drowned. The last stretch of the penstock canal, down the hill slopes 
cannot be traversed by elephants. 

b) Tea and cardamom estates: The central portion of the reserve (primarily the Valparai 
and Munnar areas) has been taken up by a number of tea, coffee and cardamom 
estates. More than 20,000 ha is under these plantations. Only in a few places are 
narrow paths available for elephants to move in an east-west direction. To the south of 
the reserve, the extensive cardamom and other plantations in the Devikulam-Periyar 
region have completely eliminated the elephant, thus isolating the population of the 
Anamalais with that of Periyar. 

c) Other cultivations and settlements: There has been an increase in the number and 
size of settlements on the road, running from Chalakudy to Adirapally falls 30 km 
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away. These settlements have virtually stopped elephants from moving between the 
northern and southern portions of the division. 

6. 2. Threat of isolated elephant herds : 

There are several parts in this reserve where the constriction of habitat has led to 
virtual isolation of small elephant herds. The viability of these herds and the habitat is 
in serious doubt. These include the following: 

a) Elephants have been visiting the Kodaikanal region in Palani hills in recent years. 
This area mostly contains monoculture plantations of pine and wattle, and small 
patches of shola forest and grasslands. The narrow belt through which the 
elephants move on the eastern fringe of the reserve does not have any long-term 
prospects of sheltering elephants. 

b) In the Theni Division, in the area adjoining Kottamalai (which is the southern limit 
for elephant movement in the reserve), the distribution is confined to a very narrow 
belt of forest along the steep eastern slopes which is also degraded by dense 
human settlements and cultivation on both flanks. Suranganar Reserved Forest 
located in the Gudalur range in Theni Division, forms the eastern slopes of the 
Western Ghats along the border of Kerala State. The records reveal that, starting 
from the foot hills of Suranganar RF as well as along the border, there had been 
planned encroachment both by the people of Gudalur and adjacent Kerala with 
encroachment slowly increasing during 1985 and 1989. The total area under 
encroachment in 1976 was reported to be 650 ha. in the linear stretches along the 
border. Due to this encroachment, the entire habitat in the northern portion of the 
division is confined to a narrow belt of forest on the hill slopes and the elephant 
movement has stopped in the Kottamalai area itself. The western side of this 
narrow belt is connected to the Devikulam range of the Munnar Division, which has 
extensive plantations of cardamom and tea. 

c) Elephants which visit Mathikettan shola from the Munnar Division are also trapped 
between the Bodinayakkanur and Kottamalai areas. This is due to private 
establishments on the northern side of Mathikettan, as well as degraded forests 
and human settlements on the southern side (areas of Chinnamanur Forest beat in 
Gudalur range). 

6.3 Habitat degradation : 

In Malayattur Division, large tracts of forests seem to have been cleared for the 
illegal cultivation of ganja (Cannabis indica). The dimensions of this problem is unclear 
because of inadequate surveillance. 
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Extensive transformation of natural vegetation to softwood plantations (chiefly 
Eucalyptus) on the southern banks of the Chalakudy river has destroyed what was 
once good elephant habitat. At least two time-share resorts have been established on 
the banks of the river. This may cause an increase in the vehicular traffic, which is 
already high, as the Adirapalli water-falls forms a major tourist attraction. Large tracts 
of land, cleared in the past, currently with good grass growth, have been earmarked for 
the establishment of soft-wood plantations. 

Large areas of forest in Parambikulam and Indira Gandhi Sanctuaries have been 
converted to teak plantations. These are often infested with weeds such as Lantana 
and Eupatorium. In Vazhachal and Pooyamkutty, there is large-scale extraction of 
reeds. 

6.4 Poaching for Ivory : 

The extent of poaching for ivory is not clear in the reserve. The limited surveys by 
KFRI (5) reveal an overall male to female ratio of 1:9, which indicates that adult sex 
ratios may be even more unequal. Ivory poaching thus seems to be a serious problem 
in the reserve. 

6.5 Elephant-human conflict: 

Conflict is largely confined to the central portion of the reserve, around the Valparai 
area, where elephants regularly traverse the tea estates. Some cases of manslaughter 
occur each year. Crop depredation in other parts of the reserve is marginal. 

7. RECOMMENDED ACTION 

7.1 Preservation of elephant corridors: 

There are three major corridors within this reserve used by elephants to move 
between the western and eastern portions. All of these are located in the Indira Gandhi 
Sanctuary in Tamilnadu. 

a) Attakati - Upper Aliyar Corridor: This is located in the western part of the Indira 
Gandhi WLS. Using this corridor along the steep hill slopes, elephants move between 
Attakati and Kadamparai. This corridor is well used and has undisturbed forest cover. 
However, constant vehicular movement on the Valparai- Pollachi road hinder 
movement. 

b) Ayerpadi - Waterfalls Estate Corridor:This is the second corridor along the Pollachi 
-Valparai road, located between Ayerpadi and Waterfalls estates within the Anamalais. 
There is a very narrow stretch of forest available in this gap. Elephants are reported to 
cross here during the dry season. 
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c) Siluvaimedu - Kadamparai Corridor: This corridor has very steep slopes and a 
narrow patch of forests between Siluvaimedu and Kadamparai estates. There is very 
little information on the usage of this corridor. It has been noted that this path is very 
rarely used as it has very narrow patch of forest and steep slopes. 

In addition, the elephants often move through the' tea estates themselves. The 
Madupatty tea division of the Tata Tea Co. is one such example. There is a need for 
proper survey and documentation of such corridors through the estates. 

There is also a need for the survey of elephant movement along the road from 
Chalakudy to Sholayar. The numerous settlements and cultivation along the road have 
disrupted elephant movement and existing crossing points have to be identified, 
protected and strengthened. 

7.2 Translocation of settlements: 

People in the Churulipatti enclosure (32 ha) of Chinnar Wildlife Sanctuary (Kerala) 
have expressed a willingness to be rehabilitated outside the reserve. This would 
establish a contiguous stretch of forest along the border with the Indira Gandhi 
Sanctuary in Tamilnadu. 

7.3 Habitat restoration: 

In areas such as Vazhachal and Chalakudy Divisions the habitat has to be improved 
for elephants through phasing out of softwood plantations and promoting natural 
regeneration. 

The encroachment, starting from the foothills of Suranganar RF in Theni Division 
and along the State border, had resulted in denudation of forest and stopped elephant 
movement to the Periyar region. In 1976, eviction of encroachments was initiated. 
However, the encroachers subsequently entered forest areas and re-encroachment 
has increased. In August 1994, a fresh eviction operation was started and a total of 275 
ha was reclaimed. If the entire area occupied by encroachers is reclaimed and habitat 
improvement operations are initiated, the area would provide additional habitat for 
elephants with the possibility of restoring the contiguity of the Periyar and Anamalai 
populations. 

7. 4 Creation of protected area : 

There should be upgradation of the status of the Vazhachal Division, with its 
excellent diversity of vegetation, high elephant density and abundance of forage 
species to that of a wildlife sanctuary. This may also necessitate better regulation of 
extraction of reeds within the division and possible acquisition of tea estates which 
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have sprung up recently. There is a proposal to declare Kodaikanal Division as a 
Sanctuary. If that materializes, the sanctuary would provide free movement of 
elephants and other mammals within the division and from adjoining divisions. 

5. Control of poaching : 

In most of the divisions within this reserve, increased surveillance of the interior 
reaches and interstate coordination in controlling poaching is essential. 
Communication systems may be improved by the acquisition of modern high-range 
wireless systems. A need exists for the actual mapping of the areas currently under 
ganja cultivation and assessment of these as to whether they pose an impediment to 
movement of elephants across the divisions. 
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ELEPHANT RESERVE NO. 10: PERIYAR 
The Elephants ’ Remote Kingdom 
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1. PERSPECTIVE FOR THE RESERVE 


This reserve is probably the most compact block of elephant habitat in the south, 
with the least fragmentation. Although it harbours a relatively large population of 1500+ 
elephants, the long-term genetic and demographic viability is in serious doubt because 
of a very unequal male to female ratio and a low birth rate. High priority must, 
therefore, be accorded to protection from further poaching of male elephants, and 
restoring the demographic and genetic viability of the population through translocation 
of male elephants from other regions. Habitat links with the smaller population further 
south in the Agasthyamalai-Mahendragiri range (comprising Kalakkad-Mundanthurai 
and Neyyar protected areas) has to be examined and consolidated. 

2. GEOGRAPHY OF THE RESERVE: 

The reserve is located in the states of Tamil tyad^ and Kerala and coders an area of 
about 3000 km 2 The reserve lies between 9 '-9 45’N and 76°45'-77 45'E.The land 
within the reserve rises from an altitude of 0 m to 2000 m a.s.l and most of the region 
comprises a chain of mountains. The reserve geographically comprises the southern 
part of the Periyar plateau and its eastern spur, the Varshunad hills. From the west, the 
Periyar plateau rises relatively gradually through a series of hills to its highest point 
(1830 m asl), while on the east it falls steeply to the Madurai plains. South of Periyar 
the Achenkovil valley lies on either side of the Achenkovil river, bounded by high 
rugged and undulating hills on all the sides, giving the appearance of an oval basin in 
the hills. 

Mean annual rainfall is about 2000 mm. Maximum precipitation occurs in July - 
August, occasionally extending up to September. The area is drained by the Periyar 
river which has been harnessed for irrigation and hydroelectric power by a dam, whose 
reservoir is the central feature of the Periyar Project Tiger Reserve (PTR). The Vaigai 
river, draining east flows through the Cumbum valley bordered by the Varushanad hills 
to the southeast. Achenkovil, Pambiyar, Chittar and Kallar are other important rivers 
which flow in the forest divisions south of the Periyar Reserve. These divisions have 
the Kakki and Pamba reservoirs. 

3. VEGETATION TYPES WITHIN THE RESERVE: 

As in other parts of the Western Ghats, there is a strong west to east gradient in 
rainfall. Tropical wet evergreen and semi-evergreen forests are seen over much of the 
reserve including Periyar PTR, Achenkovil, Konni, Ranni and Punalur Divisions, and 
the ridge of Srivilliputhur Division. Moist deciduous forest and grasslands predominate 
in the part of the Periyar PTR around the reservoir and portions of Srivilliputhur 
Division. Theni Division has mixed deciduous on the Varshunad hills, and dry thorn 
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forest along the foothills. There are also extensive plantations of Eucalyptus and to a 
lesser extent teak in parts of the reserve. 

4. LEGAL AND MANAGEMENT STATUS: 

The major portion of the elephant range in this reserve has the legal status of 
Reserved Forests. The protected areas within the reserve are Srivilliputur Sanctuary 
and Periyar PTR in addition to the six territorial forest divisions; Theni, Tirunelveli, 
Ranni, Konni, Achenkovil and Punnalur. Most of protected areas have management 
and working plans, which have to be revised taking into account the specific needs of 
elephant conservation. 

5. STATUS, DENSITY AND DISTRIBUTION OF ELEPHANTS. 

There is a distinct difference in elephant density between the Periyar PTR and other 
divisions of the reserve. Periyar PTR has a density of 1.1 to 1.5 elephants/km 2 , with a 
higher concentration around the reservoir and lower abundance away from it. Other 
divisions in the reserve have by contrast a low density of between 0.1 to 0.3 
elephant/km 2 . The population estimates are summarized in Table 4. In total, a minimum 
of about 1500 elephants and an upper limit of 1900 elephants may be taken for this 
reserve. 

Table 4: TN=Tamil nadu; KE=Kerala 


Name of Division 

KiSjI 

Elephant Population 



Minimum Maximum 


272 

116 

116 

Srivilliputur Sanctuary (TN) 

380 

107 

107 

HSSQEEiaRiBM!! 

777 

855 

1150 

*Konni (KE) 

332 

43 

55 


264 

50 

50 


1059 

290 

420 

II I'lil ll'lll 1 11^^— 

280 

30 

30 

Total 

3364 

1491 

1928 


*Not in database 

In 1993, the Kerala Forest Research Institute made estimates of elephant density 
using the indirect method of dung density (5) for all the divisions within Kerala. We 
also have a density estimate for Periyar PTR from the dung count method carried out 
by lISc in 1994 (57). Outside Periyar PTR there is need for refining the population 
estimates through more intensive work. 
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6. CONSERVATION PROBLEMS WITHIN THE RESERVE: 


6.1 Elephant-human conflict: 

On a relative scale there is not much depredation of crops or manslaughter by 
elephants in this reserve. Kallar and Pellavakkalmedu within the Srivilliputur Sanctuary 
have irrigation dams which promote cultivation at the foothills. Elephants visit these 
crop lands during the rainy season, resulting in some conflict. 

6. 2 Anthropogenic pressures on habitat: 

Cattle grazing occurs in the Kotamalai region and foothills of Srivilliputhur. Illegal 
cultivation of ganja occurs in the interior forests of Srivilliputhur, Theni, Periyar and 
other divisions. The ganja cultivators cause considerable disturbance to the forests. 
For the ganja cultivation, prime reed areas, highly favoured as food by elephants, are 
selected and the area is cleared for the cultivation. There is also illegal exploitation of 
forest products such as bark of cinnamon (Cinnamomum zeylanicum), reeds, etc. within 
the reserve. 

Sabarimalai temple, located in the south-western part of Periyar PTR's buffer zone, 
is an important Hindu pilgrimage site and receives millions of visitors annually, the main 
season being November to January. The area around Sabarimalai is severely 
degraded and wild animals move away during the peak tourist season. There are 
demands for expansion of the Sabarimalai township to accommodate the increasing 
rush of pilgrims. During Sabarimala season, millions of people use the roads in Ranni, 
Konni, Punalur and Achenkovil Divisions for three months and it becomes difficult for 
the elephants to cross the road, thus affecting their movement. Widening of the road 
from Ranni-Pamba, with steep slopes on one side and cutting on to the other, has 
impeded the elephants from crossing the road. During the same season several 
thousand pilgrims visit the Achenkovil temple located inside the division. Forest fires 
associated with anthropogenic pressures have degraded evergreen forests in many 
areas. 

The ruins of another ancient temple are found at Mangaladevi, 14 km to the north¬ 
east of Thekkady and bordering Tamil Nadu. Access to Mangaladevi is restricted and 
requires special permission. However, there is a proposal to construct a road from the 
Tamil Nadu side, which may cause severe disturbance and damage to the habitat. 

In Konni Division the total area under plantations extends up to 8300 ha, the largest 
in the state for a single division. A large portion of the deciduous forest has been 
converted into plantation. In Punalur Division, most of the forest land is cleared for oil 
palm cultivation and for raising plantations for wood-based industries. Ranni Division 
was a major supplier of sleepers for the Southern Railways. The Achenkovil Division 
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was earlier under the Kallar Valley Teak Plantation Division and suffered heavily due 
to uncontrolled extraction. The timber extraction started in the 1960s and continued till 
1980s. Reed extraction and extraction of other forest products for basket and newsprint 
activities are a major source of disturbance. The habitat is degraded due to fire, 
extraction of natural resources, weeds and dependence of the people on the forest. 

Michaenia weed infestation is another major problem in these divisions. It has 
spread over an area of 40 km 2 in Goodrikkal range alone. 

In Punalur division, there were 80 enclosures with marginal encroachment. The 
absence of permanent demarcation of the forest land has led to large-scale 
encroachment. In Punalur division 29 ha of forest land was leased to a mica mine. Now 
the area is occupied by people who have raised valuable plantations. There are 2 
estates within Achenkovil Division and the division has 3 pandaras (tribal colonies) 
along the road in the encroached forest lands. In Ranni Division, seven settlements 
exist within the reserve. Crop raiding is reported in Angamali and Goodrikkal. Cattle 
from Tamil Nadu visit the Pasukadatheri hillocks adjoining the Tamil Nadu border in 
Achenkovil. 

Inaccessibility of the forests in these forest divisions makes it an ideal ground for 
illegal activities such as poaching, illicit felling, etc. 

6.3 Poaching for Ivory: 

This has been historically the most serious conservation problem within this reserve. 
Poaching for ivory in Periyar and adjoining areas has been severe during the 1970s 
and 1980s, but is thought to have declined due to the lower number of tuskers. 
However, the past rate of poaching has led to a highly skewed sex ratio in elephants, 
with an adult male to female ratio of about 1:100 (57). There are believed to be not 
more than 2-3 adult tuskers in Periyar, in addition to an equal number of adult makhnas 
(tuskless male). There is a possibility of some more adult male elephants outside 
Periyar but the numbers are not known. Most of the poaching in Periyar is believed to 
have been carried out by gangs coming from the adjoining areas of Tamilnadu 
(Srivilliputhur). It can thus be expected that ivory poaching has also affected the 
elephant population in the latter region. 

6.4 Administrative problems : 

In most of the divisions within the reserve, with the possible exception of Periyar 
PTR, the management suffers from an inadequate number of staff, weapons and 
equipment. 
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7. RECOMMENDED ACTION : 


7.1 Population Management: 

In the Periyar Tiger Reserve, elephant populations show a negative population 
growth rate. This is due to the lack of males in the population, which has occurred due 
to heavy ivory poaching in the past. Translocation of some adult males, particularly 
makhnas (to avoid poaching of translocated tuskers), would be an appropriate 
management strategy. The translocation should be done in stages and followed up with 
monitoring of the bulls using radio-telemetry. This should be preceded by a genetic 
study (using modern DNA techniques) of the Periyar population and the population 
from where bulls would be obtained to ascertain levels of genetic divergence. The bulls 
should also be screened for parasites and diseases before translocation. If the initial 
translocations prove successful, the goal should be to introduce sufficient number of 
bulls in order to maintain a genetically effective population size of at least 50; with the 
present population structure and sex ratio, this would necessitate the introduction of 
about 8-10 bulls into Periyar. 

7.2 Control of ivory poaching: 

Because this reserve has suffered the most from ivory poaching in the past two 
decades, it is obvious that curbing poaching would be a very high priority here. 
Coordination between Kerala and Tamilnadu is essential in addition to strengthening 
anti-poaching infrastructure, intelligence gathering and enforcement. 

7.3 Habitat Management: 

Planting fodder plants in extracted areas whdre weeds are coming up is essential. 
There exists a proposal to purchase the Achenkovil estate through the Vamanapuram 
Irrigation Project and Compensatory Afforestation Program. The proposal should be 
given priority. Demarcating the forest boundary to prevent further encroachment and 
habitat improvement programmes through soil conservation measures should also be 
carried. 


42 



CHAPTER TWO: FACT SHEETS FOR 
DIVISIONS COMPRISING ELEPHANT 
RESER VES. 
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Reading the Fact Sheets 


The fact sheets consist of four tables; 1 -4. 



Note: 


1. Division areas are obtained from the official records of the concerned forest 
departments. In a number of cases, division boundaries also encompass non¬ 
forest lands. However, the area given in the table is the total area of all reserved 
forests (RF) within the division. Total area under all vegetation types or elephant 
distribution areas, given in Table 3 and 4, may be greater than division area 
given in Table 1. This implies that the concerned vegetation types or elephant 
distribution may lie outside the RF boundary. 

2. The elephant numbers given in Table 1 are forest department numbers 
obtained from censuses conducted in 1993. This tallies with elephant numbers 
given in Table 3. All parameters in Table 3 have been used to compute 
conservation values for each division. 

3. Poaching and crop-raiding statistics are for the financial years 1990-1997. For 
certain divisions the period for which records were available may be a sub-set of 
the above period. Poaching and crop-raiding rates were then appropriately 
modified. 
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BANDIPUR PROJECT TIGER RESERVE 


Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_elevatjon 

Max_e)evaton 

Highest Peak 

Min_rainfall 

Max_rainfall 

Water Sources 


Vegetation types 
Geography 


Boundary 


Elephant 

Population 


Bandipur. 

Mysore Distnct - Karnataka 
874 00 

National Park and Project Tiger Reserve 
11°37' -11°54' N 
76°07' - 76°52' E 
400m 
1500m 

Gopalaswamy Betta (1450m) 

625mm 

1250mm 

Nugu, Kabini, Moyar and Mavinahafla rivers 
and Nugu Reservoir adjoining the Park to 
the north 

Dry deciduous and scrub forest 

The terrain is undulating with a few hills 

scattered through the north-western and 

south-eastern regions 

North: Nanjangud town, South: Mudumalai 

WLS, East Gundulpet town and West: Wynad 

District and Nagarhole NP 


Crop raids/Year 
Fragmentation Index 
Population 

Elephant Distribution Area 
Endemic Species 
Poaching / Year 
Corridors 

Preferred Habitat Area 
Rare Vegetation Area 


848 

0.52 

1936 

913 

4 

72 

1 

875.9 

0 


VEGETATION DETAILS 


Moist deciduous 

8 20 

Dry deciduous 

: 793.19 

Savanna woodland 

74.52 

Thicket 

12 25 

Plantations 

2.31 

Agricultural land 

1.20 

Miscellaneous 

9.02 


CORRIDOR: 


(1) Kanryanpura 

Status: North of the Moyar Gorge, the elephante move from 
the eastern parts of Bandipur into the western portion 
and then on into the Satyamangalam Division. 

There is movement of elephants between Bandipur and 
Eastern ghats through this corridor 
Threat Agricultural lands and human settlements 
outside the Reserve. 

CONSERVATION PROBLEMS: 

(1) Very high human-elephant conflict as the park abuts cultivation all 
around. 

(2) High elephant mortality due to poaching, electrocution and possibly 
poisoning 

(3) Encroachment in the bordering habitats. 

CONSERVATION PRIORITIES: 

(1) Mitigating human-elephant conflict 

(2) Effective anti-poaching operation along the interstate boundaries. 

BIBLIOGRAPHY: 6, 7, 14, 15, 16, 19, 21, 28, 30, 39, 46, 49, 51, 68, 

70, 73, 75 


Asian Q ep ha nt Research and Conservation Centre. Bangalore India 



Areas are in square kilometer 
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BANNERGHATTA NATIONAL PARK 



888 











BRAHMAGIRI WILDLIFE SANCTUARY (HUNSUR DIVISION) 


Crop raids/Year 
Fragmentation Index 
Population 

Elephant Oistnbution Area 
Endemic Species 
Poaching / Year 
Corn dors 

Preferred Habitat Area 
Rare Vegetation Area 


Division 

Brahmagiri 

Location 

Kodagu District - Karnataka 

Status 

Wildlife Sanctuary 

Area 

184 

Latitude 

ir55'- 12°8' N 

Longitude 

75 0 44 1 - 76°03' E 

Min Elevation 

700m 

Max Elevation 

1607m 

Highest Peak 

Brahmagin (1607m). 

Min Rainfall 

1500mm 

Max Rainfall 

4000mm 

Water Sources 

There are 10 major perennial and 12 
large seasonal streams. 

Vegetation Types 

Tropical evergreen and semi evergreen 
forests interspersed with grasslands 

Geography 

The terrain is undulating with small 
rolling grasslands 

Boundary 

North: Virajpet forest division, 

South Wynad North forest ctivision, 

East Coffee plantations separate the 
Sanctuary from the Rajiv Gandhi NP and 
West: Kerala state. 

Elephant Population 

? 


205 
0 99 

? 

916 

4 

1 33 

2 

621 1 
29.9 


Note: Data for both Rajiv Gandhi NP 
and Brahmagiri WLS=Hunsur Division 


VEGETATION DETAILS 


Wet evergreen 

93.88 

Moist deciduous 

107.15 

Disturbed semi evergreen 

14.93 

Low evergreen 

0.15 

Dry deciduous 

496 26 

Savanna woodland 

17.68 

Disturbed forest 

1 42 

Miscellaneous 

128.03 

Note: Data for both Rajiv Gandhi NP 
and Brahmagiri VWS=Hunsur Division 


CORRIDOR 


(1) Faith-Narikal-Huvinakadavu estates. 

Status: Connects Brahmagiri, Nagarhoie, Wynad WLS and 

Virqpet forest division through a number of coffee and 
cardamom estates. 

Threat Human habitations and subsequent human-elephant 
confict. 

CONSERVATION PROBLEMS: 

(1) 7 settlements within and 46 settlements adjoining the 
sanctuary. Many people have been killed by elephants. 
Human-elephant conflict is very severe 

(2) Faith estate, where the forest demarcation line 
(D-Line) is located has an encroachment problem 

CONSERVATION PRIORITIES 

(1) Survey shoiM be carried out to identify the extent 
of encroachment in the D-Line. 

(2) Effective fire control measures should be taken as 
the sanctuary acts as a refugium for elephants during 
the dry season. 

(3) Mitigating human-elephant conflict To avoid this 
problem and to create a corridor, the areas which are 
frequently used by the elephants as corridors should 
be surveyed for the possibility of purchasing segments. 


BIBLIOGRAPHY: 6, 7, 14, 39, 46, 50, 68 


Asian Bepftant Research and Conservation Centre, Bangalore India 



Areas are in sqnaie kilometer 
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Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevation 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rainfall 

Water Sources 

Vegetation Types 

Geography 


Boundary 


Elephant Population 


CAUVERY WILDLIFE SANCTUARY 


Cauvery 

: Mysore, Bangalore and Mandya Districts - 
Karnataka 
510 50 

VWdlife Sanctuary 
11°56'-12*21' N 
77° 15’ - 77°46' E 
650m 
1515m 

Poonachi Betta (1515) 

600mm 

830mm 

Cauvery and Palar rivers 
Mixed deciduous and dry thorn forests. 
The river Cauvery forms the boundary of a 
major part of the sanctuary. The terrain is 
undulating with a number of low altitude 
hills, rocky knob6 and outcrops along the 
length of the sanctuary 
: North: Hosur division, South: Erode and 
Kollegal divisions, East: Dharmapuri and 
Hosur forest divisions and West: Kollegal 
forest division and Malavalli town. River 
Cauvery forms the boundary for a major 
part of the Sanctuary 
668 


Crop raids / Year 

55 

Fragmentation Index 

1 28 

Population 

668 

Elephant Distribution Area 

529 

Endemic Species 

1 

Poaching/Year 

16 

Corridors 

0 

Preferred Habitat Area 

380 9 

Rare Vegetation Area 

: 0 


VEGETATION DETAILS 


Savanna woodland 

174.37 

Scrub woodland 

206 52 

Thicket 

85 96 


CORRIDOR: None 


CONSERVATION PROBLEMS 

(1) The proposed 350 MW hydel project at Mekkadatu, 
would severely affect the movement of elephants 
between Cauvery WLS and Ho6ur division. 

(2) 14 villages and 29 shepherds' camping grounds 
inside the sanctuary. 

(3) Water scarcity during dry season. 

(4) Soil erosion is a serious problem in some parts of the 
sanctuary, particularly Muttati and adjoining areas. 

CONSERVATION PRIORITIES: 

(1) Increase surveillance of the area to prevent poaching, as 
the high incidence of poaching in the adjoining forest 
divisions pose a great threat to this division. 

BIBLIOGRAPHY: 6, 7, 14, 39, 40, 46, 68 



Asian Bephant Research and Conservation Centre, Bangalore India 


Areas arc in square kilometer 
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CHALAKUDY DIVISION 
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COIMBATORE DIVISION 


Division 

Coimbatore 

Location 

Coimbatore District - Tamil Nadu 

Area 

738.20 

Status 

Territorial Forest Division 

Latitude 

10°50'- ir22 < N 

Longitude 

76*38’ - 76”52' E 

Min_Elevation 

364m 

Max_Elevation 

1611m 

Highest Peak 

Perumalmudi (1611m). 

Min Rainfall 

750mm 

Max Rainfall 

1200mm 

Water Sources 

Kallar, Kodungarapallam, Kallarpallam, 
Coonoor and Bhavani rivers Pilur reservoir 
and Bhavanisagar dam 

Vegetation Types 

Dry deciduous and scrub forests 

Geography 

The area falls in the Thadagam Veliangudu 
and Naickenpalayam valleys and the Nilgiri 
slopes, which forms the eastern face of 
Nilgiris. 

Boundary 

Northeast: Mettupalayam town, Northwest: 
Nilgiri North, Southwest Attapad RF and 
Southeast: Coimbatore town 

Elephant Population : 

70 


Crop raids/Year 

38 

Fragmentation Index 

1.21 

Population 

70 

Elephant Distribution Area 

552 

Endemic Species 

8 

Poaching / Year 

14 

Corridors 

2 

Preferred Habitat Area 

175 

Rare Vegetation Area 

1.5 


VEGETATION DETAILS 

Wet evergreen 44.01 

Moist deciduous 0.44 

Disturbed semi evergreen: 14 08 

Low evergreen 150 

Dry deciduous 18 18 

Savanna woodland 156 39 

Thicket : 159.81 

Disturbed forest 32.30 

Coffee & tea 22 34 

Plantations 3128 

Agricultural land : 104.78 


CORRIDOR: 

(1) Kallar. 

Status: 7 kms long and 0.5 to 3 kms wide. The width is very 

narrow at some places due to the terrain of the Nilgiris 
Eastern Slope. 

Threat: Construction of residential school complex and a time- 
share resort complex. 

(2) Anaikatti. 

Status: Situated along the Anaikatti-Coimbatore road. 5 kms 
wide and consists of dry thorn forest 
Threat: Cattle grazing and fuel wood collection. 

CONSERVATION PROBLEMS: 

(1) Human-elephant conflict 

(2) The dry thorn and deciduous forests of this division have been 
degraded due to fire, cattle grazing and fuel wood extraction in 
the past. Twenty to thirty percent of the area is subjected to 
fire during the fire season 

CONSERVATION PRIORITIES: 

(1) Some areca plantations at the foothills should be purchased 
and maintained as corridors. 

(2) The activities of the residential school and other developmental 
activities should be monitored. 


BIBLIOGRAPHY 11, 14, 28, 49, 56, 66, 68, 85 


Asian Elephant Research and Conservation Centra, Bangalore, India 


Areas are in sqaaie kilometer 
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DHARMAPURJ DIVISION 



Asian Bephant Research and Conservation Centre, Bangalore, India 


Areas are ta square kilometer 
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DINDIGUL DIVISION 


Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevation 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rainfall 

Water Sources 


Vegetation Types 
Geography 


Boundary 


Elephant Population 


: Dindigul 

: Dindigul District - Tamil Nadu. 

: Unknown 

: Territorial Forest Division. 

. 10”17' -10°28‘ N 
. 77*18’-77*46'E 
: 300m 
:2200m 

: Papalammalkoil (2200m) 

: 900mm 
: 3000mm 

Kudriyar, Porandalar, Manalalaiar, 
Pachaiyar, Palar, Kodagnar and 
Maruthanadiyar rivers. Kamaraj, 
Maruthanadiyar and Kudrayar reservoirs. 
: Moist deciduous, shola grassland, 
dry deciduous and scrub forest 
: The division is part of the Palani 
hill range with undulating hills 
and valleys. 

: North: Udumalpettai and Palani towns, 
South: Kodaikanal forest dvision, 

East: Dindigul town and West 
Indira Gandhi WLS. 

: 125 


Crop raids/Year 

18 

Fragmentation Index 

6.37 

Population 

125 

Elephant Distribution Area 

108 

Endemic Species 

7 

Poaching / Year 

0 

Corridors 

0 

Preferred Habitat Area 

312.8 

Rare Vegetation Area 

196.9 


VEGETATION DETAILS 

Evergreen 

17426 

Deciduous 

11600 

Scrub 

196 86 

Grassland 

214,76 

Cultivation 

17.75 

Tea 

0.25 


CORRIDOR: None. 


CONSERVATION PROBLEMS: 

(1) Crop raidng reported in Andpatti RF, 
eastern boundary and other areas 

(2) Forest fire, wood smuggling, arrack distillery 
and marijuana cultivation in the higher and 
remote reaches. 

CONSERVATION PRIORITIES: 

(1) Mitigating human-elephant conflict 

(2) Survey of elephants to understand their 
habitat utilisation pattern. 

BIBLIOGRAPHY: 1, 11, 14, 68. 



Asian Bophant Research and Conservator Centre, Bangalore, India 


Areas are in square kilometer 










ERAVIKULAM NATIONAL PARK 


Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevation 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rainfall 

Water Sources 


Vegetation Types 
Geography 


Boundary 


Elephant Population 


: Eravikulam 
: Idukki District - Kerala. 

: 100 00 
: National Park. 

: 10°9' - 10°20' N 
: 77° 2' - 77° 9' E 
:2000m 
:2697m 

: Anai Mudi (2697m). 

: 3000mm 
: 5000mm 

: Nadalkalar river and its tributaries, 
Eravikulamar, Poovar and Bhinamalaar 
rivers. 

: Montane-Shola grassland. 

: Lies on the boundary between Tamil 
Nadu and Kerala along the crest of 
the Western Ghats and consists of 
rolling grasslands, cliffs, steep 
rock slabs, valleys and shola forests 
in the depressions of the hills. 

: North: Indira Gandhi VWS, South: 
Munnar division, East Munnar 
division and West: Munnar division. 

: 24 


Crop raids / Year 

13.5 

Fragmentation Index 

1.34 

Population 

24 

Elephant Distribution Area 

116 

Endemic Species 

11 

Poaching / Year 

0.5 

Corridors 

0 

Preferred Habitat Area 

4 5 

Rare Vegetation Area 

0 


VEGETATION DETAILS 

Evergreen 

: 36 00 

Deciduous 

: 4.47 

Grassland 

: 70.60 

Tea 

•: 6.39 


CORRIDOR: None 


CONSERVATION PROBLEMS: 


(1) Forest fire Areas in Vaguvarrai and Eravikulam are 
burnt as a part of the management scheme, while 
remote areas are often set ablaze by trespassers 

(2) Elephants are known to use the tea estate areas, 
particularly Rajamalai area. When they visit the 
area, they are constantly disturbed by the local 
people. 

CONSERVATION PRIORITIES: 

(1) There are no elephants resident within the National 
Park and they are known to use the fringes of the Park. 
The effectiveness of the park in maintaining a 
migratory population would be enhanced by including 
additional forested areas into the Park. 

(2) Effective fire management strategy would provide 
continuous food resource for the migratory elephants. 

BIBLIOGRAPHY: 5, 14, 22, 24, 61, 68 


Asian Elephant Research and Conservation Centre Bangalore. India 



Areas are ■ sqaare kilometer 









ERODE DIVISION 


Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevation 

Max_Elevation 

Highest peak 

Min_Rainfall 

Max_Rainfall 

Water sources 

Vegetation types 
Geography 


Boundary 


Elephant population 


Erode 

: Periyar Distnct - Tamil Nadu. 

: 1045 

: Territorial Forest Division 
: 11°32’- 11°55'N 
: 77°27' - 77°47' E 
:237m 
:1494m 
: 1494m, 

: 600mm 
: 900mm 

: Palar, Maniyarhalla and Bhavari 
rivers. 

: Mixed deciduous and thorn forests. 

: The area comes under North Coimbatore 
Plateau and part of Nilgiri Hills. The 
North Coimbatore Plateau is the southern 
extension of Mysore Plateau. 

: North: Cauvery WLS and Kollegal forest 
division, South: Andyur town, East 
Mettur town and Stanley reservoir, and 
West: Sathyamangalam forest dvtsion 
: 200 


Crop raids / Year 

34 

Fragmentation Index 

1.59 

Population 

200 

Elephant Distribution Area 

798 

Endemic Species 

0 

Poaching / Year 

0 

Corridors 

0 

Preferred Habitat Area 

611.5 

Rare Vegetation Area 

0 


VEGETATION DETAILS 


Wet evergreen 

2 53 

Savanna woodland 

419.17 

Scrub woodland 

192.37 

Low scattered shrub 

0.98 

Thicket 

82.65 

Coffee & tea- 

3.75 


CORRIDOR: None 


CONSERVATION PROBLEMS: 

(1) Number of forest based industries, particularly a 
tannery and match industries to the south of the 
division. 

(2) Fuel wood collection and cattle grazing create a 
sub-optimal habitat for elephants 

(3) Elephant-human conflict is very high. 

(4) There is extensive weed (e g. Lantana) infestation and 
degradation of natural vegetation 

CONSERVATION PRIORITIES: 

(1) Improving the quality of habitat, preventing soil 
erosion and controlling cattle grazing and penning. 

(2) Increase surveillance of the area to prevent 
poaching and other illegal activities 

BIBLIOGRAPHY: 11, 14, 68, 70, 73. 


Asian Bophant Research and Conservation Centre. Bangalore, India 



Areas are ■ sqaare kilometer 
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GUDALUR DIVISION 


Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevation 

Max_Etevat»n 

Highest Peak 

Min_Ra infall 

Max_RainfaS 

Water Sources 

Vegetation Types 


Geography 


Boundary 


Elephant Population 


: Gudakjr 

: NMgiri District - Tamil Nadu 
92 64 

: Territorial Forest Division 
: 11 *22* -11 *35' N 
: 76*14 - 76*32" E 
:300m 
2019m 

: Peak (2019m). 

: 1000mm 
: 2500mm 

: Devala and Pandiar-Punnampuzha river 
systems. 

: Tropical wet evergreen, semi evergreen, 
moist mixed deciduous, tropical hill forest 
and grassland. 

: The division lies north of the Nilgiri 
Plateau in valley bounded by the steep 
Nilgiri escarpment in the north and the 
low hills of Mudumalai in the south. 

: North: Benne RF of Mudumalai WLS, 
Northwest: Wynad South forest division, 
South: Nilambur North and South divisions 
Southwest: Nilambur North division, 

East: Hills, peaks and steep slopes of 
Kundah and West: Nilambur North and 
Vfynad South forest divisions. 

: 14 (non-resident) 


Crop raids / Year 

100 

Fragmentation Index 

0 74 

Population 

14 

Elephant Distribution Area 

126 

Endemic Species 

0 

Poaching / Year 

0.5 

Corridors 

0 

Preferred Habitat Area 

15.2 

Rare Vegetation Area 

3.4 


VEGETATION DETAILS 


Wet evergreen 

48 34 

Moist deciduous 

15.19 

Disturbed semi evergreen 

29 95 

Low evergreen 

3.36 

Savanna woodland 

17 28 

Thicket 

37.84 

Disturbed forest 

3.53 

Coffee & tea 

139.41 

Plantations 

9 33 

Agricultural land 

152.27 

Miscellaneous 

1.07 


CORJttDOR: Mudumalai-Karian Shola-Nilambur route regularly 
used by elephants 

CONSERVATION PROBLEMS: 

(1) Mudumalat-Upper Gudalur-O Valley-Mukurthi NP and 
Mudumalai-Karian Shola-Devala-Nilambur routes are regularly 
used by the elephants from Mudumalai. Number of tea estates 
including several owned by the government's TAN TEA and 
human habitations have fragmented these routes. 

(2) A total of 590 acres of forest land has been regularised in 
favour of about 5580 encroachers under various Government 
orders. There is no end to this continuous encroachment 3000 
acres of forest land has been lost to encroachment by 1981. 

(3) Human-elephant conflict is very high in places like Bidharakadu, 
Karian Shola, Devala, Ponnur and Marapalam. 

CONSERVATION PRIORITIES: 

(1) The eviction of encroachers started and stopped due to a stay 
order from the Supreme Court of India. The prolonged stay 
orders since 1981 have not helped in the eviction of the 
encroachers, which otherwise would have helped in providing a 
continuous habitat for the migratory elephant population. 

(2) Demarcation and construction of cairns to protect RFs and 
boundaries. 

BIBLIOGRAPHY: 11, 14, 28, 31, 53, 68. 


Asian Bephant Research and Conservation Centra, Bangabre, India 


Areas are m square kilometer 









HOSUR DIVISION 


Division 

Hosur. 

Crop raids / Year 

180 

Location 

Hosur and Dharmapuri Districts 

Fragmentation Index 

1 64 


- Tamil Nadu. 

Population 

237 

Area 

1280.00 

Elephant Distnbution Area 

799 

Status 

Territorial Forest Division. 

Endemic Species 

0 

Latitude 

12°7' -12°44‘ N 

Poaching / Year 

0.29 

Longitude 

77°30'- 78°27' E 

Corridors 

2 

Min Elevation 

635m 

Preferred Habitat Area 

681.8 

Max_Elevation 
Highest Peak 

1395m 

Guttirayan Durg (1395m). 

Rare Vegetation Area 

0 


Max_Rainfall 
Water Sources 


Vegetation Types 

Geography 

Boundary 


Elephant Population 


: 900mm 

: Cauvery, Chinnar, Ponnaiar, 
Anaifcxddahalla, Hebbahalla and 
Doddahalla rivers 

: Mixed dry deciduous and dry 
thorn forests. 

: The terrain is undulating with low 
altitude hills. 

: North: Bannerghatta NP, South: Cauvery 
WLS, East Dharmapuri division and West 
Kanakapura forest division and Cauvery 
WLS. 

: 237 


VEGETATION DETAILS 


Savanna woodland 

540.42 

Scrub woodland 

141.39 

Low scattered shrub 

58.78 

Thicket 

34.09 

Miscellaneous 

1 33 


CORRDOR 

(1) Chattiramdoddi. 

Status: 1 5 km wide and 2 kms long with highly degraded habitat. 

Threat: Betakem and Basavanapuram villages nearby cause severe 
disturbance to the corridor. 

(2) KempatahaiN. 

Status: Less than a km long connecting Than RF and Javalagiri RF 
Threat: Human habitation on the north and southwest of the corridor. 

CONSERVATION PROBLEMS: 

(1) Habitat fragmentation due to settlements. 

(2) Fuel wood coflection, cattle grazing, livestock penning and illegal felling. 

(3) Forest fire. 

(4) Increased biotic pressure due to industrial expansion around the division. 

(5) Cattle competing with elephants for water and the usage of water by the 
local flvestock dries up the waterholes 

CONSERVATION PRIORITIES 

(1) The corridors have to be safeguarded. If they are broken the elephants 
in Kanakapura, Bannerghatta and KoDegal will be isolated 

(2) Desilting waterholes to increase the availability of water. 

(3) The crucial waterholes should be made free from cattle usage. 

(4) Special consideration should be given in the Working Plan to withhold 
elephant areas from being exploited for bamboo and leased for NTFP 
co flection. 

(5) Control the spreading of Lantana camara and Chromolaena odorata 
which will help in the regeneration of food species and prevent forest fire. 


BBUOGRAPHY 11, 13, 14, 38.59, 68 
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INDIRA GANDHI (ANAIMALAI) WILDLIFE SANCTUARY 


Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevation 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rainfall 

Water Sources 


Vegetation Types 


Geography 


Boundary 


Elephant Population 


Anamalais - Indira Gandhi 
: Coimbatore District - Tamil Nadu. 

958 00 

Wildlife Sanctuary & National Park 
: 10°12' -10°31’ N 
: 76-50' -77“ 18'E 
: 340m 
2513m 

Tanaku Malai (2513m). 

: 800mm 
4500mm 

Sholaiar, Aliyar, Upper Aliyar, Trimurthi and 
Amaravathi reservoirs. Kallar, Sholaiar, 
Chinnar, Torakadamar and Murigudar rivers. 
Wet evergreen, sub-tropical evergreen, 
moist deciduous, dry deciduous, semi 
evergreen and montane-shola grassland 
The division has thickly wooded hills, 
plateaus, deep valleys and rolling grasslands 
It is located South of the Palghat Gap. 

: North: Palghat Gap, South: Munnar and 
Malayattur divisions, East Dindigal and 
Kodaikanal divisions and West Parambikularr 
WLS and Nemmara division. 

657 


Crop raids / Year 

14 

Fragmentation Index 

0.98 

Population 

657 

Elephant Distribution Area 

925 

Endemic Species 

29 

Poaching / Year 

067 

Corridors 

3 

Preferred Habitat Area 

523.3 

Rare Vegetation Area 

25 2 


CORRDOR: 

(1) Attakab-Upper Aliyar 
Status: Narrow corridor 

Threat: Constant vehicular movement on the Valparai-PoRachi 
road. 

(2) Ayarpadi VteterfaH 

Status: A very narrow stretch offbrest makes up this corridor. 

Elephants use this during all seasons 
Threat: Constant vehicular movement 

(3) Siluvaimedu-Kadamparai. 

Status: Third corridor on the Valparai-Pollachi road. Very rarely used by 
elephants. 

Threat: Constant vehicular movement. 

CONSERVATION PROBLEMS 

(1) A number of hydroelectric and irrigation projects The contour canals 
of the projects act as physical barriers for the movement of elephants. 

(2) The canals between Sirkapathy-Trimurthi reservoir and Sskapathy- 
Thunakadavu reservoir are death traps for large mammals. 

(3) A number of coffee, tea and cardamom estates in the middle of the 
Sanctuary. 

(4) Human-elephant conflict in Valparai tea estates. 

CONSERVATION PRIORmES: 

(1) Mitigating human-elephant conflict in Valparai. 

(2) Only hilly regions are free from human disturbance within the 
Sanctuary. To determine the effective habitat available for elephants, 
the region should be surveyed and habitat availability mapped. 




I 
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KODAIKANAL DIVISION 


Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevaton 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rainfall 

Water Sources 

Vegetation Types 

Geography 


Boundary 


Elephant Population 


Kodaikanal. 

: Dindigal Anna District - Tamil Nadu. 

: 407.00 

: Territorial Forest Division 
: 10°7’ - 10*20' N 
: 77*16’-77*45'E 
: 350m 
:2517m 

: Ibex Peak (2517m). 

: 1000mm 
: 4000mm 

: Konalar, Talavaraiar, Kodiyetanar, Gundar, 
Palavachiar and Periyattukimbelar rivers. 

: Montane-shoia grassland and dry 
deciduous forest 

: It forms a contiguous and compact block 
lying in the upper and lower Palani hills. 
The division consists of hills, valleys with 
very little low land 

: North: Dindigal forest dvision, South: 
Periyakulam and Bodnayakkanur towns, 
East Kodaikanal town and West Indira 
Gandhi WLS and Munnar forest dvision. 

: 20 


Crop raids / Year 

12 

Fragmentation Index 

1.41 

Population 

20 

Elephant Distribution Area 

60 

Endemic Species 

15 

Poaching / Year 

0 

Corridors 

0 

Preferred Habitat Area 

62.2 

Rare Vegetation Area 

109.5 


VEGETATION DETAILS 

Evergreen 

69 26 

Deciduous 

62.24 

Scrub 

109.51 

Grassland 

70 29 

Scrub 

5.16 

Cultivation 

6.00 

Tea 

3.04 


CORRIDOR: None. 


CONSERVATION PROBLEMS: 

(1) Timber extraction. 3 wood-based and 3 wattle 
bark based industries frequently get their material 
from the forest. 

(2) Vehicular movement and construction of temporary 
sheds due to timber extraction 

(3) Forest fire caused by graziers, tourists and people 
in and around the dvision. Since most of the area is 
inaccessible and remote, controlling fire becomes 
difficult. 

CONSERVATION PRIORITIES: 

(1) Elephant movement to Kodaikanal is a recent phenomenon. 
They are reportedly coming from Top Station of Munnar 
forest dvision. Regular monitoring of these elephants 
would help to understand their movement pattern and 
habitat utilisation pattern. 

BIBLIOGRAPHY: 1, 11,14, 68. 
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MANNARGHAT DIVISION 


Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevation 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rainfall 

Water Sources 

Vegetation Types 

Geography 


Boundary 


Elephant Population 


: Mannarghat 
: Palakkad District - Kerala 
: 664.80 

: Territorial Forest Division. 

: 10°55' -11°14' N 
: 76"25' - 76 ° 43 ' E 
: 162m 
:2323m 

: Karadimala (2323m) 

: 900mm 
: 3000mm 

: Kunthipuzha and Bhavani rivers 
. Wet evergreen, moist deciduous and scrub 
jungle 

. The division lies in the southern foothills of 
the Nilgiris. The land slopes abruptly in a 
series of mountains northwards to the 
Nilgiris escarpment. 

: North: Nilgiri South forest division and 
Mukurthi NP, South: Palghat Gap, 

East Coimbatore forest division and West 
Silent Valley NP. 

: 193 


Crop raids / Year 

2.8 

Fragmentation Index 

1.04 

Population 

193 

Elephant Distribution Area 

668 

Endemic Species 

0 

Poaching / Year 

0 

Corridors 

0 

Prefened Habitat Area 

142.9 

Rare Vegetation Area 

262 


VEGETATION DETAILS 


Wet evergreen 

155 34 

Moist deciduous 

19 97 

Disturbed semi evergreen 

2 53 

Low evergreen 

26.20 

Savanna woodland 

122.93 

Thicket 

49.22 

Plantations 

9.29 

Agricultural land 

192.77 


CORRIDOR: Mannarghat-Mukali Ghat Road. The status of this 
corridor is unknown. 

CONSERVATION PROBLEMS: 

(1) Encroachment causing high levels of fragmentation in 
AttapadL 

(2) Dense settlement along the road from Mukkali to Anaikatti. 

(3) Human-elephant conflict 

CONSERVATION PRIORITIES 

(1) The proposal of acquiring 120 ha of land in Mandanmutti 
adjoining Silent Valley NP should be considered. 

(2) Acquisition of private lands blocking elephant movement. 

BIBLIOGRAPHY: 5, 14, 25, 68. 
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MUDUMALAI WILDLIFE SANCTUARY 


Division 

Mudumalai 

Crop raids / Year 

23 

Location 

Nilgiri District - Tamil Nadu. 

Fragmentation Index 

0.47 

Area 

321 

Population 

517 

Status 

Sanctuary and National Park 

Elephant Distribution Area 

331 

Latitude 

11*33* * 11°39' N 

Endemic Species 

2 

Longitude 

76*23* - 76*43* E 

Poaching / Year 

11 

Min Elevation 

400m 

Corridors 

2 

Max Elevation 

1266m 

Preferred Habitat Area 

321.8 

Highest Peak 

Markunthurai Betta (1266m). 

Rare Vegetation Area 

0 

Min_Rainfall 

800mm 



Max Rainfall 

1800mm 




Water Sources 


Vegetation Types 
Geography 


Boundary 


Elephant Population 


: Moyar, Bidharahalla, KakkenhaHa and 
Avarhalla rivers. Maravakand reservoir 
: Swampy grasslands, mixed deciduous, dry 
deciduous and dry thorn forests 
: The Sanctuary lies on the north-eastern 
slopes of the Nilgpri range and the terrain is 
undulating. 

: North: Bandpur NP, Southeast: Nilgiri 
North and Nilgiri South forest divisions, 
Southwest Gudalur forest division, East: 
Nilgiri North forest dvision and West 
Vtynad WLS. 

: 517 


VEGETATION DETAILS 

Moist deciduous 

56.65 

Dry deciduous 

26071 

Savanna woodland 

4.45 

Thicket 

1.22 

Disturbed forest 

0.52 

Coffee & tea. 

0.26 

Plantations 

0.11 

Agricultural land 

0.96 

Miscellaneous 

6.15 


CORROOR: 

(1) Singara-Masinagudi. 

Status: 2 kms long. 

Threat: Movement across the slopes of NUgns is obstructed by pen 
stock pipes. The area comes under private land and 
developmental activities are taking place Mthin the corridor. 

(2) Mavinhalta-Chemmanattham. 

Status: Narrow, connecting Mudumalai Wkftto Sanctuary and Nilgiri 
North division. 

Threat: Human habitations and holiday resorts. 

CONSERVATION PROBLEMS: 

(1) Settlements within and adjoining the sanctuary. 

(2) Cattle grazing problem due to 10000 cattle visiting the 
sanctuary. 

(3) Forest fire in 50 to flO % of the area and in adjoining 
reserved forests 

(4) PUSHER Hydroelectric project. 

(5) Human-elephant conflict. 

(6) Poaching for ivory. 

CONSERVATION PRIORITIES: 

(1) Patrolling the interstate boundaries to prevent poaching. 

(2) Mitigating human-elephant conflict. 

(3) Monitoring the developmental activities in the corridors, 
particularly the Singara-Masinagudi corridor. 


BIBLIOGRAPHY: 9.10, 11,14, 15,16, 17,18,19, 21.28, 31,46, 56, 64, 
68, 70, 73, 77, 82, 63,84, 68,89 
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MUKURTHI NATIONAL PARK 


IDivision 
Location 
Area 
Status 
Latitude 
Longitude 
Min_Elevation 
Max_EJevation 
Highest Peak 
Min_Rainfall 
Max_Rainfall 
ter Sources 


Vegetation Types 
Geography 


Boundary 


Elephant Population 


: Mukurthi. 

: Nilgiri District - Tamil Nadu 
: 78 46 

: National Park. 

: iriO'- 11°22'N 
: 76*22’- 76*34'E 
:1500m 
:2000m 

: Devarabetta (2553m). 

: 2010mm 
: 6330mm 

: Billithadahaila, Pykara and Kundah 
rivers Upper Bhavani and Mukurthi 
reservoirs. 

: Montane-shola grassland. 

: The area is an elevated plateau. At some 
places the granite cliffs drop 1500 to 
2000 m from the plateau to the plains. 

: North: Gudalur and Nilgiri South forest 
divisions, South: Silent Valley NP, 

East Nilgiri South forest division and 
Attapacti RF and West: New Amarambalam RF. 
: 38 


Crop raids / Year 

0 

Fragmentation Index 

1.70 

Population 

38 

Elephant Distribution Area 

92 

Endemic Species 

37 

Poaching / Year 

0 

Corridors 

0 

Preferred Habitat Area 

0 

Rare Vegetation Area 

14.1 


VEGETATION DETAILS 


Wet evergreen 

0 57 

Low evergreen 

13.64 

Savanna woodland 

72.08 


CORRIDOR: None 


CONSERVATION PROBLEMS: 

(1) Forest fire during dry season. 

(2) Movement of people in the Park to visit the deity on Mukurthi 
peak. 

(3) Conversion of grasslands into wattle and eucalyptus plantations 
in the past has made the quality of the habitat unsuitable for 
elephants. 

(4) Commercial film shooting and consequent littering. 

CONSERVATION PRIORITIES: 

(1) Effective fire management would ensure regular food for the 
migrating elephants. 

(2) Movement of people should be monitored to prevent illegal 
activities and disturbance caused to the habitat 

BIBLIOGRAPHY: 11,14, 17, 20, 28, 31, 49, 53, 68, 81. 
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MUNNAR DIVISION 


Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_EJevation 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rainfall 

Water Sources 


Vegetation Types 
Geography 


Boundary 


Elephant Population 


: Munnar. 

: Idukki District - Kerala. 

897.40 

: Territorial Forest Division 
: -10° 16' N 

: 76°39'-77*18'E 
:1200m 
:2637m 

Misappulimala (2637m) 

2000mm 
: 5000mm 

: Mattupatti, Anaiyarangal and 
Sethuparvathipuram reservoirs. 

Melasarar and Karintir rivers 
: Montane-shola grassland 
: The division is a part of the mountainous 
tract with some of the highest peaks in the 
Western Ghats. 

: North: Indira Gandhi WLS and Malayattur 
forest division, South: Cardamom Hill 
range, East: Dindigal and Kodaikanal 
forest divisions and West: Cardamom 
Hill range. 

: 265 


Crop raids / Year 

32 

Fragmentation Index 

0.71 

Population 

265 

Elephant Distribution Area 

797 

Endemic Species 

8 

Poaching / Year 

0 

Corridors 

1 

Preferred Habitat Area 

131.6 

Rare Vegetation Area 

5.73 


VEGETATION DETAILS 

Evergreen 

: 574 51 

Deciduous 

: 131 61 

Scrub 

: 5.73 

Grassland 

: 551.00 

Tea 

: 346 13 


CORRIDOR: 

(1) Mattupatti. 

Status: Elephants from this division use the corridor to visit north of 
Theni forest division (Bodinayakannur range) 

Threat: Human habitations and tea estates. 


CONSERVATION PROBLEMS: 

(1) Leasing of large areas of forest lands for tea plantations has 
fragmented the habitat. 

(2) Illegal felling and encroachment are serious problems in Mathikettan 
shola region. Legal complications involving the Forest Department 
and the Revenue Department have become a major impediment in 
protecting the area. 

(3) Large-scale marijuana cultivation. 

(4) The cattle owned by norvtribals is given to the tribals for grazing in 
the forest for a meagre amount. 

(5) Many tribal settlements either in the fringes or outside the forest. 

The tribals entirely depend on the forests for fuel wood. 

(6) Major portion of Devikulam range has eucalyptus plantations. 

(7) The natural evergreen forest is highly fragmented due to cardamom 
and tea estates, and Anaiyarangal reservoir. 

CONSERVATION PRIORITIES 

(1) Mattupatti tea division is a major elephant migratory path and this 
route should not be disturbed. 

(2) Increased patrolling in leased cardamom estates (particularly on 
the Kerala side, Mathikettan shola), to prevent threat to the 
elephant habitat and movement, is essential 


BIBLIOGRAPHY: 1,5,14, 24, 27, 48,68 
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NEMMARA DIVISION 


Division 

Location 

Area 

Status 

Latitude 

Lon^tude 

Min_Elevation 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rainfall 

Water Sources 

Vegetation Types 

Geography 


Boundary 


Elephant Population 


Nemmara 

: Palakkad District - Kerala 
: 351 61 

Territorial Forest Division 
: 10“25’ -10*35' N 
: 76°28' - 76°51’ E 
200m 
1633m 

Minampanamala (1633m). 

: 1500mm 
4500mm 

Puzhakkal and Karuvannur rivers. 

Pottundi and Mayalam reservoirs 
Wet evergreen, semi evergreen and 
moist deciduous forests. 

Most of the division is made up of 
the Nelliampathy hills, which form 
the southern and southwestern 
margins of the Palghat Gap 
: North: Palghat Gap, South Parambikulam 
WLS, East: Indira Gandhi WLS and West 
Chalakudy forest division. 

: 120 


Crop raids/ Year 

2 

Fragmentation Index 

1.54 

Population 

120 

Elephant Distribution Area 

268 

Endemic Species 

0 

Poaching / Year 

0.77 

Corridors 

0 

Preferred Habitat Area 

20.2 

Rare Vegetation Area 

0 


VEGETATION DETAILS 

Evergreen 

: 56.22 

Deciduous 

: 20.17 

Grassland 

: 112.61 

Tea 

: 50 76 

Plantations 

: 10.49 


CORRIDOR: None 


CONSERVATION PROBLEMS: 


(1) Habitat fragmentation due to coffee and cardamom 
plantations. These plantations preclude the free 
movement of elephants from the western part to the 
eastern part of the dvision. 

(2) Many parts of Nelliampathy range, adjoining 
Parambikulam, have been leased out and converted into 
plantations of tea, coffee, pepper and cardamom. 

CONSERVATION PRIORITIES: 

(1) Acquiring some of the plantations for creating elephant 
corridor between this dvision, Parambikulam and Indira 
Gandhi Wldife Sanctuary. 

BIBLIOGRAPHY: 5, 14, 24, 27, 48, 68 
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NILAMBUR NORTH DIVISION 


Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevation 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rainfall 

Water Sources 

Vegetation Types 


Geography 


Boundary 


Elephant Population 


Nilambur North 
: Mallapuram District - Kerala 
: 324.60 

: Territorial Forest Division 
: ir04‘- 11°27'N 
: 76°17‘-76°32'E 
: 228m 
:2240m 

: Vellarimala (2240m) 

: 2000mm 
: 4000mm 

: Kurumanpuzha, Puhnampuzha and Chaliyar 
rivers 

: Montane-shola grassland, wet evergreen, 
semi evergreen and moist deciduous 
forests 

: The area is mountainous consisting of high 
altitude hills, cliffs and valleys. The 
mountains rise up from the plains of 
Nilambur. 

: North: Gudalur and Wynad South forest 
divisions, South: Nilambur South forest 
division, East Mukurthi NP and West: 
Manjeri Kovilagams. 

: 315 


Crop raids / Year 

5 5 

Fragmentation Index 

1.47 

Population 

315 

Elephant Distribution Area 

301 

Endemic Species 

6 

Poaching / Year 

0.44 

Corridors 

0 

Preferred Habitat Area 

105.1 

Rare Vegetation Area 

0 


VEGETATION DETAILS 


Wet evergreen 

27.68 

Moist deciduous 

103.66 

Disturbed semi evergreen 

8.04 

Savanna woodland 

1 46 

Coffee & tea 

3.47 

Plantations 

1.94 


CORRIDOR: None 


CONSERVATION PROBLEMS 


(1) 23 human settlements, wood cutting and marijuana cultivation 
are serious threats to the habitat 

(2) Annually 20 % of the area is burnt due to forest fire. 

(3) Encroachment problem as the eviction of people has stopped 
since 1977. 

(4) Proposed Chaliyar Irrigation Project would submerge 1000 ha 
of forest 

(5) Private forest of Nilambur Kovilagam is vested with the 
Government Court verdict is in favour of the private owners 
who pose serious threat to the habitat 

CONSERVATION PRIORITIES: 

(1) Abandoning of the proposed irrigation project 

(2) Demarcating the forest boundary to prevent further 
encroachment of the forest land. 

(3) 467 ha of Kovilagam forest should be acquired to maintain the 
contiguity of the forests. 

BIBLIOGRAPHY: 5, 14, 25, 28, 49, 53, 68. 
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NILAMBUR SOUTH DIVISION 


Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Eevation 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rainfall 

Water Sources 

Vegetation Types 

Geography 


Boundary 


Elephant Population 


Nilambur South. 

: Nilambur District - Kerala. 

99 80 

: Territorial Forest Division 
11-20’-11*31'N 
: ze'oe’-ze-ie-E 

: 250m 
2064m 

: Vallakkattam (2064m). 

: 2600mm 

: 4000mm 

: Karimpuzha, Talipuzha and Cherupuzha. 
Wet evergreen, semi evergreen and moist 
deciduous forests. 

: The reserve is influenced by the Nilgiri 
mountains found in the eastern portion of 
the division. The mountains rise eastwards 
from the plains of Nilambur. 

: North: Nilambur North forest division, 
South: Tiruvazhamkunnu, Southeast 
Mannarghat forest division, Northeast 
Mukurthi NP and West Nilambur town. 

: 210 


Crop raids / Year 

5.62 

Fragmentation Index 

0.92 

Population 

210 

Elephant Distribution Area 

404 

Endemic Species 

4 

Poaching / Year 

0.37 

Corridors 

0 

Preferred Habitat Area 

185 9 

Rare Vegetation Area 

33.2 


VEGETATION DETAILS 


Wet evergreen 

141.31 

Moist deciduous 

160.62 

Low evergreen 

33.17 

Savanna woodland 

25.31 

Thicket 

6.60 

Agricultural land 

33.20 


CORRIDOR: None 
CONSERVATION PROBLEMS: 


(1) Being a forest tract containing valuable timber trees and easily 
accessible through different river systems, exploitation of timber 
species and the subsequent conversion of forest lands into 
timber plantations has fragmented the habitat and has made it 
unsuitable for elephants. 

(2) Encroachment, illegal felling, forest fire and crop raiding are 
serious problems. 

(3) Area under Kalikavu disturbed heavily due to human 
settlements and estates in the fringes. 

CONSERVATION PRIORITIES 

(1) Demarcating the forest boundary. 

(2) Mitigating human-elephant conflict 

BIBLIOGRAPHY: 5, 14, 24, 28, 49, 53, 68 
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NILGIRI NORTH DIVISION 



CORRIDOR 


(1) Singara-Masinagudi 
Status: Narrow, 2 kms long. 

Threat Pykara Ultimate Stage Hydroelectric Project 

(PUSHEP). The land is under private ownership. 

(2) Glencorin Corridor: 

Status: This lies on the Nilgiri eastern slopes and connects 
the Sigur plateau to habitats west of Mudumalai 
WLS. 

Threat A large portion is occupied by the Glencorin estate. 
CONSERVATION PROBLEMS: 

(1) The proposed road between Bhavanisagar and Masinagudi 
would cut across the thorn forests of Sigur, Vazhaithottam, 
Thengumarda and Anaikatti. 

(2) Large area grazed by cattle as there are many cattle pens 
within the dvision 

CONSERVATION PRIORITIES: 

(1) The proposal to construct the road should be dropped as the 
forest here connects the Eastern and the Western ghats and i 
a crucial habitat for the elephants. 

(2) Purchase of the Glencorin estate to augment the corridor. 

BIBLIOGRAPHY: 11, 14, 15, 16, 18, 19, 28, 31, 49, 68 
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NILGIRI SOUTH DIVISION 


Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevatton 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rainfall 

Water Sources 


Vegetation Types 
Geography 


Boundary 


Elephant Population 


: Nilgiri South 

Nilgiri District - Tamil Nadu 
: NA 

: Territorial Forest Division 
: iriV- 11'3‘ N 
: 76'27' - 76°52' E 
:1500m 
:2635m 

: Doddabetta (2635m) 

. 1000mm 
: 4000mm 

: Reservoirs - Pykara, Porthimund, 
Parson's Valley and Emerald 
Rivers - Kateri and Coonoor 
: Montane-shola grasslands 
: The dvision forms a contiguous and 
compact block lying in the southern 
sector of the Nilgiris District The 
track is divided by the Nilgiri plateau 
and the south-eastern outer slopes. 

: North: Nilgiri North forest division, 

South: Silent Valley NP and Attapedi RF, 
East Udhagamandalam town and 
West Mukurthi NP. 

: 23 (very few resident elephants) 


Crop raids / Year 

8 

Fragmentation Index 

2.45 

Population 

23 

Elephant Distribution Area 

76 

Endemic Species 

35 

Poaching / Year 

0 

Corridors 

0 

Preferred Habitat Area 

0 

Rare Vegetation Area 

17.6 


VEGETATION DETAILS 


Low evergreen 

17.57 

Savanna woodand 

57.35 

Coffee & tea 

3.77 


CORRIDOR: None 


CONSERVATION PROBLEMS: 


(1) The Tamil Nadu Electricity Board (TNEB) has occupied a large 
area of the reserved forest in connection with the execution of 
various hydroelectric projects. These projects have fragmented 
the forest and have caused much disturbance. 

(2) The greater demand for fuel wood has lead to the conversion 
of grasslands into plantation areas 

(3) Forest produce of the division has been set apart for South 
Inda Viscose, Tan Inda Wattle Extract Company and Sesh 
Sayee Paper and Boards. The demand for forest products by 
these industries and fuel wood demand by the tea industries 
have 

reduced the quality of the habitat 

(4) Most of the areas under the division fall under tea and 
potato cultivation. These activities have fragmented and made 
the habitat unsuitable. 

(5) Forest fire occurs frequently in some parts of the dvision, 
mainly in the grasslands. 

CONSERVATION PRIORITIES: 

(1) The proposal to bring some of the areas of this dvision 
under Mukurthi National Park has to be given priority. 




riH 
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PARAMBIKULAM WILDLIFE SANCTUARY 


Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevation 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rairrfall 

Water Sources 


Vegetation Types 


Geography 


Boundary 


Elephant Population 


: Parambikulam 
: Palakkad District - Kerala 
: 274.13 

: Wildife Sanctuary 
: 10°20*- 10-3ZN 
76'35' - 76"50' E 
: 500m 
:1439m 
: Unknown 
: 1000mm 
: 2590mm 

Karapara, Parambikulam, Thunakadavu 
and Peruvarippallam rivers and three 
reservoirs within the division. 

: Wet evergreen, semi evergreen, moist 
deciduous, dry deciduous, grassland 
and swamps. 

: In contrast to other mountainous regions 
in the Western Ghats the ridges here run 
west-east The southern slopes of these 
ridges are steeper than the northern slopes. 

: North: Nemmara cSvision, South: Vazhachal 
division, East Indira Gandhi WLS and West 
Chalakudy division and Karapara river. 

: 756 


Crop raids / Year 

15 

Fragmentation Index 

0 87 

Population 

756 

Elephant Drstnbution Area 

293 

Endemic Species 

9 

Poaching / Year 

2 

Corridors 

0 

Preferred Habitat Area 

184.9 

Rare Vegetation Area 

0 


VEGETATION DETAILS 

Evergreen 

: 79 53 

Deciduous 

: 110.73 

Grassland 

: 74 .13 

Tea 

: 30 66 

Plantations 

: 700 


CORRIDOR. None 


CONSERVATION PROBLEMS: 


(1) Cattle grazing. The residents in Parambikulam Aliyar project 
colony Private holdings in the eastern and north western 
borders. 

(2) Bamboo extraction on a large-scale for pulp production in the 
Gwalior Rayon Factory has disturbed the area to a large extent. 

(3) Forest fire common between January and April. 

(4) The proposed Kuriarkutty-Karapara multipurpose project will 
have 3 reservoirs submerging about 1200 ha of forest, vested 
forest and plantation. Approach roads from Nemmara to the 
powerhouse and dam-site. 

(5) Subjected to extensive forestry operations, converting moist 
deciduous forests into teak plantations. 

CONSERVATION PRIORITIES: 

None Known 

BIBLIOGRAPHY: 4,14, 21, 23, 24, 25, 26, 27, 47, 48, 60, 68, 78, 79. 
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PERIYAR TIGER RESERVE 


Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevation 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rainfall 

Water Sources 


Vegetation Types 
Geography 


Boundary 


Penyar. 

Idukki District - Kerala. 

777 50 

Tiger Reserve 
9° 16' -OMO" N 
76 ° 55 ' - 77°25‘ E 
1139m 
1830m 

Nagamala (1830m). 

1200mm 

3000mm 

Periyar reservoir (26 sq.km ). 

Periyar, Pambaar, Azhutaar and Mullaiar 
rivers 

Grassland, wet evergreen, semi evergreen 
and moist deciduous forests 
Situated in the Cardamom hills, the cfcvision is 
bounded by steep slopes, crest-like, on the 
northern and eastern sides The western 
edge gradually slopes down to the plains. 
North: Then! forest division and 
Cardamom hills. South: Pambar-Periyar 
ridge, East SmflKputhur and Theni 
divisions and West: Pirmed and Kanjirapalli 
towns. 


Crop raids / Year 
Fragmentation Index 
Population 

Elephant Distribution Area 
Endemic Species 
Poaching / Year 
Corridors 

Preferred Habitat Area 
Rare Vegetation Area 


5 

1.28 

855 

712 


VEGETATION DETAILS 

Evergreen 

408 74 

Deciduous 

: 42.48 

Grassland 

: 140.10 

Cultivation 

: 30.77 


13IT*’ iFii [ I J£*KT! FI 


CORRIDOR: None 


CONSERVATION PROBLEMS: 


1(1) Millions of pilgrims visit a temple situated in the south western part 
of the Reserve, severely affecting the forest and the wildlife. 

(2) There is a proposal to construct a road to the Mangaladevi temple 
situated northeast of the Park, from Tamil Nadu. 

(3) Elephant poaching which has lead to extremely skewed sex ratio. 

(4) Over exploitation of the forest products within foe Reserve 

(5) 21 estates on foe eastern side of the Sanctuary. 

CONSERVATION PRIORITIES 

(1) Translocation of male elephants as foe sex ratio is extremely 
skewed towards foe females. 

BIBLIOGRAPHY: 5, 14, 21, 24, 34, 35,42, 44, 57, 60, 68, 85, 86, 87 
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RAJIV GANDHI (NAGARHOLE) NATIONAL PARK (HUNSUR DIVISION 

) 

Division 

Hunsur - Rajiv Gandhi National Park 



Location 

Kodagu and Mysore Districts - Karnataka. 

Crop raids / Year 

205 

Area 

644 

Fragmentation Index 

099 

Status 

National Park. 

Population 

1448 

Latitude 

11°5C -12*15' N 

Elephant Distribution Area 

916 

Longrtude 

76“o , -76°i5 , E 

Endemic Species 

4 

Min_Elevation 

700m 

Poaching / Year 

1 33 

Max_Elevation 

957m 

Corridors 

2 

Highest Peak 

Masalbetta (957m). 

Preferred Habitat Area 

610.36 

Min Rainfall 

900mm 

Rare Vegetation Area 

29.90 

Max Rainfall 

1200mm 



Water Sources 

Lakshmanathirtha, Saratihoie, Nagarhole, 

Note: Data for both Rajiv Gandhi NP 


Ballehalla and Kabini rivers, 4 major perennial 

and Brahmagiri WLS=Hunsur Division 


and 47 seasonal streams, 41 artificial tanks 
and 2 reservoirs, Kabini and Taraka. 



Vegetation Types 

Swampy grasslands, moist deciduous and dry 

VEGETATION DETAILS 



deciduous forests. 



Geography 

The terrain is gently undulating with small hills 

Wet evergreen 

93 88 


interspersed with many swampy vaHeys. 

Moist deciduous 

107.15 

Boundary 

North: Periyapatna town, South:Kabini 

Disturbed semi evergreen 

14.93 


reservoir, connecting the Park with Bandipur 

Low evergreen 

0.15 


NP, Southwest: Vtynad VWS, East 

Dry deciduous 

496.26 


Heggadevankote town and West Coffee 

Savanna woodland 

17.68 


plantations separating the Park from 

Disturbed forest 

1.42 


Brahmagiri WLS 

Miscellaneous 

128.03 

Elephant Population : 

1448 





Note: Data for both Rajiv Gandhi NP 



and Brahmagiri WLS=Hunsur Division 


CORRDOR: 


(1) FattvNarikal-Huvinakadavu estates. 

Status: Connects Brahma girt, Nagarhole, Wynad WLS and 
Virajpet division through a number of coffee and 
cardamom estates. 

Threat: Human habitations and subsequent human-elephant conflict. 
CONSERVATION PROBLEMS: 

(1) 54 tribal settlements within the Park and 45 vllages adjoining I. 

(2) Forest fire, cattle grazing and minor forest produce (MFP) colection. 

(3) Crop raiding. 

(4) Poaching for ivory. 

CONSERVATION PRIORITIES: 

(1) Maintenance of elephant proof trenches (EPT) and other elephant 
barriers through local support. 

(2) Effective fire control measures. 

(3) Patrolling the interstate boundaries to prevent poaching. 

BIBLIOGRAPHY: 6, 7,14, 15, 21,28,32, 33, 39, 49, 68. 
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Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevation 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rainfall 

Water Sources 

Vegetation Types 

Geography 

Boundary 


Elephant Population 


SATHYAMANGALAM DIVISION 


: Sathyamangaiam 
: Periyar District - Tamil Nadu. 

1360 00 

Territorial Forest Division 
1V29'-11*48’N 
: 76*50’ - 77*27' E 
:280m 
:1698m 

: Kambatrayan Gin (1698m) 

: 600mm 
: 850mm 

: Moyar and Araikadavu rivers 
: Thorn forest dry deciduous and 
tropical hill forest 
: The terrain is undulating. 

: North: Chamarajnagar and Kollegal 
divisions, South: Gobichettipalayam 
and Sathyamangaiam towns, East: Erode 
division and West: Bandipur and Nilgiri North 
divisions. 

220 


Crop raids / Year 

150 

Fragmentation Index 

0 70 

Population 

220 

Elephant Distribution Area 

1393 

Endemic Species 

0 

Poaching / Year 

1 13 

Corridors 

2 

Preferred Habitat Area 

1287 9 

Rare Vegetation Area 

0 


VEGETATION DETAILS 

Wet evergreen 

77 94 

Savanna woodland 

893.67 

Scrub woodand 

230.71 

Low scattered shrub 

59.55 

Thicket 

104.01 

Disturbed forest 

41 48 

Plantations 

8.24 

Agricultural land 

30.62 

Miscellaneous 

21.45 


CORRIDOR 


(1) Sujalkottai-Bannari 

Status: Used by elephants during dry season to move from Moyar 
valley to Guttiyalattur RF. 

Threat: Degraded due to fuel wood colection, cattle grazing and 
MFP collection. Human habitations and agricultural lands 
border the corridor. 

CONSERVATION PROBLEMS: 

(1) The proposed raitoay ine between Bangalore • Chamarajnagar - 
Sathyamangaiam might adversely affect the 4 major elephant habitats 
of Hosur, Cauvery, Kolegal and Sathyamangaiam. 

(2) Fuel wood collection, topping of food species, cattle grazing, colonisation 
of Prosopis julHlora and the invasion of weeds Ike Lantana camara, 
Opuntia dUenii. Dodonaea vtscosa and Calotropis gigantea have resulted 
in a sub-optimal habitat for elephants. 

(3) Transmission of diseases from the cattle to the wild Me 

CONSERVATION PRIORITIES: 

(1) The concentration of elephants increases in the Moyar valley during the 
dry season and poaching also increases subsequently. There should be 
increased surveillance of the area to prevent poaching and other illegal 
activities. 

BIBLIOGRAPHY: 11, 13, 14, 28, 56, 66, 67, 68, 70, 71,72, 73 


Awn Bephant Research and Conservator Centre, Bangalore. India 



Areas are m sqaare kilometer 



74 









Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevation 

Max_Elevation 

Highest Peak 

Min_Rainfail 

Max_Rainfall 

Water Sources 

Vegetation Types 

Geography 


Boundary 


Bephant Population 


SILENT VALLEY NATIONAL PARK 


Silent Valley 

: Palghat District - Kerala 
: 89.5 

National Park. 

: 11 # 00‘- iri3‘N 
: 76*20’ - 76*35' E 
: 800m 
2383m 

Anginda (2383m). 

: 2000mm 
: 5000mm 
Kunthipuzha river. 

: Wet evergreen, Sub-tropical Hill 
forest and Montane-shoia grassland. 

: The Park is flanked on the south and 
west by steep escarpments which drop 
1000 m to the plains of Kerala. To 
the north and east, it is surrounded 
by sheer cliffs rising up to the Nilgiri 
plateau. 

: North: Mukurthi NP and Nilambur South 
division, South: Mannarghat division, East 
Mannarghat division and West 
Nilambur South division. 

: 227 


Crop raids / Year 

1 

Fragmentation Index 

1.52 

Population 

227 

Elephant Distribution Area 

97 

Endemic Species 

36 

Poaching / Year 

0 

Corridors 

0 

Preferred Habitat Area 

0 

Rare Vegetation Area 

6.68 


VEGETATION DETAILS 


Wet evergreen 

70.23 

Low evergreen 

6.67 

Savanna woodland 

7.13 

Thicket 

5.10 

Coffee & tea 

1.77 


CORRIDOR None 


CONSERVATION PROBLEMS: 


(1) Areas such as Punthan Thodu and Poochapara were 
subjected to regular forest fires in the past. 

Currently the problem is not there. However, regular 
tourist movement (trekking groups) on the 24 km 
Mukkali-Sairandri route may cause forest fire and 
other disturbance. 

CONSERVATION PRIORITIES: 

(1) Protect buffer zones. 

(2) Priority should be given for the inclusion of 

200 sq. kms of Attapadi Reserve into the National 
Park. 

(3) The movement of people, particularly the trekking 
groups, should be monitored to control the disturbance 
caused to the habitat. 

BIBLIOGRAPHY: 5, 14, 21, 24, 28, 48, 49, 54, 68, 80 
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SRIVILL1PUTHUR WILDLIFE SANCTUARY 


Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevation 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rainfall 

Water Sources 


Vegetation Types 
Geography 


Boundary 


Elephant Population 


: SriviHiputhur 

: Kamarajar and Madurai Distncts - 
Tamil Nadu. 

: 380 00 

: Wildlife Sanctuary 
9° 21' - 9“ 48* N 
: 77°21' - 77“46’ E 
: 200m 
:2019m 

: Kottaimalai (2019m) 

: 700mm 
: 3000mm 

Kallar and Periyar dams. Periyar, 

Naragaiar, Pachaiar, Mangar, Kovilar 
and Pairakudraiar rivers. 

: Mixed deciduous, dry evergreen, 
evergreen, grassland and thorn forest 
: Situated in the eastern water-shed of 
the Western Ghats and consists of high 
hills and valleys. 

: North: Andipatti hills, South Thirunetveli 
division, East SriviHiputhur and Rajapalayam 
towns and West. Theni town and division. 

: 107 


Crop raids / Year 

6 

Fragmentation Index 

6.43 

Population 

107 

Elephant Distribution Area 

436 

Endemic Species 

0 

Poaching / Year 

0 

Corridors 

0 

Preferred Habitat Area 

51 7 

Rare Vegetation Area 

0 


VEGETATION DETAILS 

Evergreen 

: 69 32 

Deciduous 

: 51 66 

Grassland 

:152.18 

Cultivation 

:121.07 


CORRIDOR: None 


CONSERVATION PROBLEMS: 

(1) Human-elephant conflict 

(2) Encroachment, cattle grazing and forest fire. 

(3) 7 to 10 important temples located within the sanctuary attract 
thousands of pilgrims every year. 

(4) Water scarcity is a major problem here during dry season as 
there is no perennial water system 

CONSERVATION PRIORITIES: 

(1) Preventing the entry of cattle, particularly in Kottamalai and 
Watrap. 

(2) Possibility of having permanent elephant population movement 
here could be studied through radio collaring some elephants. 

BIBLIOGRAPHY: 11, 14, 52, 68. 
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Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_EJevation 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rainfall 

Water Sources 

Vegetation Types 

Geography 


Boundary 


Elephant Population: 


THENI DIVISION 


Theni 

Kamaraj District - Tamil Nadu. 

723 

Territorial Forest Division. 

9*31’ -10"1(7 N 
77*20’ - 77*40' E 
400m 
1965m 

Brooks Peak (1965m). 

700mm 

2000mm 

Periyar, Varatar, Saraiiar, Vennir 
and Iravangalar rivers. 

Thorn, mixed deciduous, wet evergreen 
and semi evergreen forests. 

The northeast of the division contains the 
slopes of the cardamom hills, which are very 
steep, dropping from 1000m to 400m in the 
plains. South-eastern portion is undulating 
with alternating hills and valleys. 

North: Kodaikanai and Munnar forest divisions, 
South: Periyar Tiger Reserve, East Theni town 
and Srivifliputhur VW_S and West Cardamom 
Hid range 
68 


Crop raids / Year 

20 

Fragmentation Index 

4 50 

Population 

68 

Elephant Distribution Area 

132 

Endemic Species 

2 

Poaching / Year 

0 

Corridors 

0 

Preferred Habitat Area 

146 5 

Rare Vegetation Area 

86 7 


VEGETATION DETAILS 

Evergreen 

74.06 

Deciduous 

47.15 

Scrub 

86.68 

Grassland 

99.39 

Cultivation 

116.18 

Tea 

8.92 


CORRIDOR None 


CONSERVATION PROBLEMS: 


(1) Private establishments in the northern portion of the division 
prevent the movement of elephants to the south. 

(2) In the Suranganar RF, located in Gudalur range, there was 
planned encroachment in 1976. The total area encroached was 
650 ha. It increased during 1965 and 1989. Due to this problem 
and the northern portion of the cf vision being confined to a 
narrow belt of forest on the slopes, elephant movement has 
completely stopped in Kottamalai. 

(3) Crop raiding in the foothills 

CONSERVATION PRIORITIES: 

(1) Mathikettan village in Kerala and Tamil Nadu, which is a crucia 
elephant migratory route, belonging to a private establishment 
should be purchased. 

(2) In Suranganar RF, in 1976, eviction of encroachers was 
initiated However, the encroachers subsequently entered 
the forest areas and encroachment increased. Fresh eviction 
started in 1994. A total area of 275 ha was redaimed. If the 
entire area occupied by encroachers is redaimed, it may 
provide an ideal habitat for the elephants and connect the 
Anamalai and Periyar populations. 


BIBLIOGRAPHY: 11, 14, 68 
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THIRUNELVEU DIVISION 


Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevation 

Max_Elevation 

Highest Peak 

Mrn_RainfaH 

Max_Rainfall 

Water Sources 


Vegetation Types 


Geography 


Boundary 


Elephant Population 


: Thirunelveli. 

: Thirunelveli District - Tamil Nadu 
: Unknown 

: Territorial Forest Division. 

: 8* 52* - 9* 2 T N 
: 77° 10' - 77“25' E 
:200m 
:1742m 

: Sivagin Hill (1742m). 

: 600mm 
: 3000mm 

: Deviar, Udumbutheriar, Valivaliar, 
Kombiar and Vallar rivers. Gatana and 
Ramanacf reservoirs 
: Dry thorn scrub, dry deciduous, moist 
deciduous, evergreen forest and 
grasslands 

: Situated on the eastern water-shed of the 
Western Ghats. Starting from Srvagiri ex- 
jamin forests, the underlying rock 
throughout the area is granitoid gneiss 
formation. The plains have a mixture of 
quartz and quartzite. 

: North: SriviHiputhur WLS, South: 
Kalakkad- Mundanthurai Tiger reserve, 
East Pulliangudi, Sivagin and Thenkasi 
towns and West. Periyar Tiger Reserve 
: 57 


Crop raids / Year 
Fragmentation Index 
Population 

Elephant Distribution Area 
Endemic Species 
Poaching / Year 
Corridors 

Preferred Habitat Area 
Rare Vegetation Area 


VEGETATION DETAILS 

Evergreen 

: 65 72 

Dry Deciduous 

: 17.58 

Grassland 

: 54 10 

Cultivation 

: 53 86 


CORRIDOR: None 

CONSERVATION PROBLEMS: 

(1) Foothills of Puliangudi and Sivagrri ranges are highly 
degraded. Thousands of pilgrims visit a number of temples 
located inside the foothiN forests 

(2) Puliangudi range has a large area under grazing lands in the 
foothills. This attracts elephants towards the foothills. 
However, due to past extraction activity, the habitat is 
unsuitable for elephants in the long term 

CONSERVATION PRIORITIES: 

(1) Habitat improvement programmes, particularly in Puliangudi 
range areas, through soil conservation measures. 


BIBLIOGRAPHY: 11, 14, 68. 
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VAZHACHAL DIVISION 


Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevaton 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rainfall 

Water Sources 


Vegetation Types 
Geography 


Boundary 


Elephant Population 


Vazhachal 

: Trissur District • Kerala. 

413 92 

: Territorial Forest Division 
10 ° 10 ‘- 10 - 25 ^ 

: 76°22‘ - 77°53* E 
: 150m 
.1416m 

: Karimala Gopuram (1416m). 

: 1500mm 
: 4000mm 

: Chalakudy, Karapara and Shoiaiar 
rivers Poringalkuttu and Sholaiar 
reservoirs 

: Wet evergreen, semi evergreen and 
moist deciduous forests. 

: The division consists of low hills 
and the terrain is undulating. 

: North: Parambikulam WLS, South: 
Malayattur division, East Indira 
Gandhi WLS and West Chalakudy 
division. 

: 947 


Crop raids / Year 

6.5 

Fragmentation Index 

0.95 

Population 

947 

Elephant Distribution Area 

345 

Endemic species 

1 

Poaching 

1 

Corridors 

0 

Preferred Habitat Area 

150.1 

Rare Vegetation Area 

0 


VEGETATION DETAILS 

Evergreen 

: 150 64 

Deciduous 

: 31 50 

Grassland 

: 118 62 

Tea 

: 60.09 

Plantations 

: 29 04 


CORRIDOR None 


CONSERVATION PROBLEMS: 


(1) Inaccessibility of the interior areas in turn leads to increase in 
poaching and marijuana cultivation. 

(2) Cane extraction within the (fvision. 

(3) Conversion of forest land into tea plantation in the Malakkapara 
region. 

(4) Rapid spreading of Michaenia is a major threat to the habitat 

(5) Poaching for ivory. 

(6) Large-scale conversion of natural forests, about 70 sq kms, into 
eucalyptus, teak and Albizia plantations. 

(7) A large extent of the evergreen forest has been subjected to 
manipulation and this coupled with frequent fires has degraded 
the habitat 

(8) Removal of plantations and vegetation has led to soil erosion. 

CONSERVATION PRIORITIES: 

(1) Total ban on cane extraction. 

(2) Upgradation of the status of the division to wildlife sanctuary or 
national park as it has very good elephant habitat. 

BIBLIOGRAPHY: 2, 5, 14, 24, 68 
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V1RAJPET DIVISION 


Division 

Location 

Area 

Status 

Latitude 

Longitude. 

Min_Elevatton 

Max_Elevation 

Highest Peak 

Min_Rainfall 

Max_Rainfall 

Water Sources 

Vegetation Types 

Geography 


Boundary 


Elephant Population 


Virajpet 

: Kodagu District - Karnataka 

: 372 

: Territorial Forest Division 
: ir58‘N- 12-25'N 
: 75“25'E - 76“6'E 
: 800m 
: 1734m 

: TarSnandamol (1734m). 

: 1000mm 
: 5500mm 

: Cauvery and Lakshmanthirtha rivers. 

: Dry deciduous, moist deciduous, wet evergreen 
and semi evergreen forests 
: The central and the eastern parts of the division 
consist of gently undulating plains sloping from 
west to east with a few small scattered hills. 
North: Maclkeri forest division, 

Southeast: Rajiv Gandhi NP, 

Southwest Brahmagiri Ghats, 

East; Devamachi and Maukal RFs and 
West Kerala state. 

: 106 


Crop raids / Year 
Fragmentation Index 
Population 

Elephant Distribution Area 
Endemic Species 
Poaching/Year 
Corridors 

Preferred Habitat Area 
Rare Vegetation Area 



VEGETATION DETAILS 


Wet evergreen 

242.55 

Moist deciduous 

100 24 

Disturbed semi evergreen 

38 54 

Low evergreen 

0.26 

Dry deciduous 

12.75 

Savanna woodland 

24.54 

Low scattered shrub 

1.63 

Thicket 

2.07 

Disturbed forest 

8.20 

Coffee & tea 

0.02 

Miscellaneous 

39.08 


CORRIDOR: 


(1) Faith-Narikal-Huvinakadavu estates. 

Status: Connects Brahmagiri, Nagarhole, Vtynad W.S and 
Virajpet division through a number of coffee and 
cardamom estates. 

Threat: Human habitations and subsequent human-elephant 
conflict 

CONSERVATION PROBLEMS: 

(1) Crop raiding. 

(2) Extensive teak plantations 

(3) Reported timber smuggling to Kerala. 

CONSERVATION PRIORITIES: 

(1) Effective fire control. 

(2) Intensive patrolling to prevent illegal activities. 
BIBLIOGRAPHY: 6, 7, 14, 50, 68 
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Division 

Location 

Area 

Status 

Latitude 

Longitude 

Min_Elevation 

Max_Elevation 

Highest Peak 

Min_RainfaU 

Max_Rainfall 

Water Sources 


Vegetation Types 
Geography 


Boundary 


Elephant Population 


WYNAD NORTH DIVISION 


: Wynad North 
: Wynad District - Kerala. 

: 214.00 

: Territorial Forest Division 
: 11*4r-11*55'N 
: 75*39’ - 76*8' E 
: 150m 
:1607m 

: Brahmagiri (1607m). 

: 1500mm 
: 3000mm 

. Mananthavadi, Bavalipuzha, Chikkannipuzha, 
Urutipuzha, Periyapuzha and Niravilpuzha 
rivers. 

: Evergreen, semi evergreen, and mixed 
deciduous. 

: The division is part of the Nilgiri Plateau. 

The general configuration is undulating with 
rounded hilts interspersed with large 
swampy valleys. 

: North. Brahmagiri and Wynad Wldlife 
Sanctuaries, South Wynad South division, 
East Wynad South division and 
West Kozhikode dvision. 

: 59 


[CORRIDOR 

(1) Kottjyur 


Kottiyur 

Status: The corridor cuts the MananthavadFTeKchery road, and is less 
than ICO m wide. 

Threat: The terrain where the forest reaches both the sides of the road 
has a number of human habitations which precludes the 
movement of animals. 

Pakranthaiam. 

Status: Cuts the MananthavadMCuttayadi-Tellchery road. Situated on a 
steep ghat road in the lower reaches. 

Threat: The corridor passes through follow estate land. 

Brahmagiri - Tirunei. 

Status: Narrow corridor located near N Begur, connecting Trunei and 
Kudrakote RFs. 

Threat: Human habitation, teak plantation and timber extraction. 


CONSERVATION PROBLEMS: 

(1) Contiguity of Tholpetty and part of Brahmagiri with Kuttiadi region of 
Wynad north is lost due to encroachment along the Kuttiedi- 
Mananthavadi road. 

(2) Developmental programmes and encroachment have led to the 
degradation of forest in the lower areas and a large extent of the 
vested forest has been planted with eucalyptus. 

(3) Wood-based Industries located in and around the division. 

(4) Human settlements within and adjoining the reserve forests and illegal 
wood cutting. 

(5) X % of the area subjected to fire annually. 

(6) Human-elephant conflict. 

CONSERVATION PRIORITIES 

(1) Establishment of contiguous and undisturbed habitats is the most 
important requirement for long-term conservation of the elephant. 

(2) Creating contiguous habitat at Pakranthalam. between Tholpetty, 
Brahmagiri and part of Kuttiadi region. 

BIBLIOGRAPHY: 5, 14, 24, 48, X, 68 

l_ 

Asian Bephant Research and Conservation Centra. Bangalore, India 


Crop raids / Year 

95 

Fragmentation Index 

2.91 

Population 

59 

Bephant Distribution Area 

213 

Endemic Species 

17 

Poaching/Year 

0 

Corridors 

3 

Preferred Habitat Area 

33.0 

Rare Vegetation Area 

1.81 


VEGETATION DETAILS 


Wet evergreen 

33.39 

Semi evergreen 

18.42 

Moist deciduous 

29.84 

Disturbed semi evergreen 

240 

Low evergreen 

1.81 

Savanna woodtand 

3.12 

Thicket 

20.62 

Disturbed forest 

38.93 

Coffee & tea 

36.57 

Miscellaneous 

17.59 



Areas tie m sqsare I 
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WYNAD SOUTH DIVISION 


Division 

Wynad South 

Location 

Wynad District - Kerala. 

Area 

323 00 

Status 

Territorial Forest Division 

Latitude 

11*35'-11*48' N 

Longitude 

75*48'-76*13'E 

Min_Elevation 

700m 

Max_Elevabon 

1308m 

Highest Peak 

Karatimalai (1152m) 

Min_Rainfall 

1000mm 

Max_Rainfall 

3000mm 

Water Sources 

Kabini and Bavalihole rivers 

Vegetation Types 

Wet evergreen, semi evergreen, moist 
deciduous and dry deciduous forests. 

Geography 

The dvision is part of Nilgiri Plateau. 

The general configuration is undulating 
with rounded hills interspersed with 
large swampy valleys. The principle 
underlying rock is gneiss throughout the 
southeast. 

Boundary 

North: Wynad \M_S and Rajiv Gandhi NP, 
South: Nilambur North division, East 

Wynad WLS and Gudalur dvision, and 

West: Wynad North dvision 

Elephant Population : 

58 


Crop raids / Year 
Fragmentation Index 
Population 

Elephant Distribution Area 
Endemic Species 
Poaching / Year 
Corridors 

Preferred Habitat Area 
Rare Vegetation Area 


VEGETATION DETAILS 


Wet evergreen 

23.17 

Semi evergreen 

11 20 

Moist deciduous 

34.15 

Disturbed semi evergreen 

7.17 

Low evergreen 

0 83 

Dry deciduous 

0.50 

Savanna woodand 

3.16 

Low scattered shrub 

6.06 

Thicket 

18.20 

Disturbed forest 

27 49 

Coffee & tea 

64.95 

Plantations 

0.37 

Agricultural land 

11.64 

Miscellaneous 

12.16 


CORRJDOR 

(1) Chambam 

Status: Situated in the Chedleth range connecting Wyrmd WLS 
and the dhrision. 

Threat: Human habitation and cultivation. 

(2) Kakkeri-Panikal. 

Status: The corridor facilitates the movement of elephants from 
Padri RF to Kaitikulam and Alattur RFs. 

Threat: Large-scale cultivation and human habitation. 

CONSERVATION PROBLEMS: 

(1) Wood cutting, forest fire and cattle grazing have degraded the habitat. 

(2) There are 36 human settlements within the dh/ision Crop raiding and 
human death due to elephants reported in these areas. 

(3) Developmental programmes and encroachment lead to the 
degradation of forest in the lower areas and a large extent of the vested 
forest has been planted with eucalyptus. 

(4) Legal procedures pertaining to the vested forests in Mepadi region is a 
real threat to the conservation programme. Cattle grazing, exploitation of 
bamboo for industries and fire have devastated the undergrowth. 

CONSERVATION PRIORITES: 

(1) Establishment of contiguous and undisturbed habitats is the most 
important requirement for long-term conservation of the elephant. Priority 
should be given for the proposal to include Chedleth range of this 
division into Wynad WLS. 

(2) The termination of non-tribal settlement leases would improve the quality 
of the habitat. 

(3) Protecting the crops by elephant barriers in Chedleth range and speedy 
redressal of the grievances through immediate payment of compensation 
has to be ensured. 


BIBLIOGRAPHY: 5. 14. 24, 56, 68 _ 

Asian Baphant Research and Conservation Centre. Bangatore. India 


Atom tre m iqure kilometer 
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WYNAD WILDLIFE SANCTUARY 



CORRIDOR: 

(1) PaBrvay 


Paflivayal-Thattur. 

Status: 2 kms long with pepper and banana plantations along 
the edge. 

Threat: Fences erected to protect the plantations from wildlife 

Faith-Narikal-Huvinakadavu estates. 

Status: Connects Brahmagiri. Nagarhole, Wynad VW.S and 

Virajpet forest division through a number of coffee and 
cardamom estates 

Threat: Human habitations and subsequent human-elephant 
conflict. 


CONSERVATION PROBLEMS: 

(1) 89 human settlements and associated roads and paths within the 
Sanctuary resulting in human activity throughout the year Exploitation 
of flowered bamboo and eucalyptus for industrial purposes. All this has 
resulted in severe human-elephant conflict. 

(2) A major town which Is 50 m away from the sanctuary boundary. 

(3) Forest contiguity of Kurchiat and Muthanga ranges with Vfynad south 
division and Chedeleth range is lost due to encroachment in Pulpelly 
forest. 

(4) Conversion of deciduous forests into plantations, which has resulted in 
animals entering the settlements for crop raiding. 

(5) Contiguity of forests in Tholpetty and Brahmagiri with Muthanga and 
Kurichiat is lost due to encroachments all along the Kabini river The 
area is protected through live-wire fencing all along. 

(6) Forest fire and cattle grazing and the subsequent degradation of the 
forests surrounding the viflages. 

(7) Verier scarcity during the dry season due to the conversion of water 
logged swamps into cultivated areas. 


Crop raids / Year 

220.5 

Fragmentation Index 

0.96 

Population 

1028 

Elephant Distribution Area 

340 

Endemic Species 

4 

Poaching / Year 

1 

Corridors 

2 

Preferred Habitat Area 

255.6 

Rare Vegetation Area 

0 


VEGETATION DETAILS 


Wet evergreen 

024 

Moist deciduous 

11064 

Disturbed semi evergreen 

4.45 

Low evergreen 

0.50 

Dry deciduous 

133 48 

Savanna woodland 

8.09 

Thicket 

3.40 

Disturbed forest 

9.87 

coffee&tea 

19.29 

Plantations 

4.01 

Agricultural land 

425 

Miscellaneous 

75.28 


CONSERVATION PRIORITIES 

(1) The scattered settlements within the 
sanctuary should be brought together on the 
hinges. This may not disrupt their traditional 

Kfo styles. 

(2) The Sanctuary exists in two fragments 
Rehabilitation of people from the sides of the 
Kabini would create continuity between the 
two areas. 

) Monitoring of the elephant population woiid 
help in assessing the pressure on the habitat. 

(4) Care has to be taken to avoid disturbance to 
the Pallivayal-Thattur corridor as it connects 
Kuppady and Kurichiat Reserves. 

(5) A socio-economic survey of settlers to be 
undertaken to assess their depends nee on 
the forest resources and to understand their 
needs better. 

BIBLIOGRAPHY: 5, 14, 15, 24, 28, 48, 46, 55, 



Asian Elephant Research and Conservation Centre, Bangalore. India 


Areas are in sonars kilometer 
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CHAPTER THREE: A GIS ANALYSIS OF 
ELEPHANT DIVISIONS: PRIORITIZATION 
FOR ELEPHANT AND BIODIVERSITY 
CONSERVATION 


Note: References within this chapter appear both as numbers given in the bibliography for the database 
and as text at the end of this chapter. 
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Introduction 


The largest and most viable populations of the Asian elephant (Elephas maximus) in 
the world today are in India (22,000-28,000) (Sukumar and Santiapillai, 1996). Their 
range primarily includes the north-eastern states of Arunachal Pradesh, Assam, 
Meghalaya and West Bengal, the northern state of Uttar Pradesh, the eastern states of 
Orissa and Bihar and within the four states of southern India (Sukumar and Santiapillai, 
1996). The elephant range states in southern India include Andhra Pradesh, 
Karnataka, Kerala and Tamil Nadu. A large area constituting viable elephant habitat 
lies in the forests of the Western Ghats and the Eastern Ghats. 

Evaluation of wildlife habitats for prioritization in terms of conservation values 
requires a multitude of parameters which are either spatial or numerical. Geographical 
Information System (GIS) algorithms today offer a powerful medium for mapping, 
juxtaposing and statistically analyzing both spatial and numerical data. Prioritization of 
wildlife habitats is of critical importance as it allows policy makers and planners in 
conservation agencies to divest conservation strategies and funds to designated 
administrative units in accordance with such conservation priorities. An example is the 
work from Asia of Dinerstein et al (1997) who have developed a hierarchical framework 
to ensure that the ecological and biological characteristics of tigers living in distinct 
habitat types throughout their extensive ranges are represented in a prioritized portfolio 
of conservation areas. Tiger Conservation Units were delineated within bioregions 
and were scored for conservation potential based on three indices relevant to the 
conservation of tigers: habitat integrity, poaching pressure and population status. 

Elephant habitats in southern India encompass a wide range of climatic and 
geographical zones and consequently diverse vegetation zones, harbouring high levels 
of species endemicity and biological diversity. Forest types range from lowland 
evergreen forests, occupying areas in which annual rainfall could be as high as 6000 
mm to scrub woodlands, with rainfall as low as 600 mm. The Western Ghats, for 
example, has at least 8 endemic mammals, around 16 endemic birds and 
approximately 250 endemic tree species. In the Western Ghats, elephants are found 
in almost all these vegetation zones. 

We have set up a GIS database which incorporates information on the four 
elephant reserves in south India, with a view to provide information to policy makers 
and develop analytical tools for setting conservation priorities. The basic administrative 
unit for which data have been incorporated is the forest division. For each of the forest 
divisions, a set of parameters has been derived, which constitute a quantification of 
the attributes of elephant habitats, populations and the threats they face. In addition 
biodiversity related parameters such as level of endemicity and the presence and 
geographical area of rare vegetation types have also been incorporated. By using a 
combination of the above variables we have prioritized elephant divisions in terms of 
conservation values. Such values reflect varying potential for both elephant and 
biodiversity conservation strategies and funding. Using clustering algorithms we have 
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also developed a hierarchical framework which classifies elephant divisions in 
accordance with habitat, population and threat parameters. Such an approach would be 
beneficial to planners when attribute based rather than conservation value based 
decision systems are designed. 

Methods 

Sources of Data and Data collection 

Elephant Distribution Data 

Elephant distribution data within the four elephant reserves in southern India 
were collected by actual field visits to all areas comprising elephant range areas 
described in past literature (Krishnan 1972; Davidar and Davidar 1981; Nair and Gadgil 
1978; Daniel 1980; Nair et al 1980; Sukumar 1986; Sukumar 1989; Easa 1994). The 
extent of elephant distribution was verified to incorporate temporal changes in 
distribution, mainly caused by factors such as habitat loss through encroachments, 
developmental activities such as reservoirs and large-scale landscape transformation 
(e.g. recent conversion to commercial plantations such as tea and coffee). Presence of 
elephants was verified by physical sighting, detection of indirect evidence such as 
dung and interviews with local villagers, forest department staff and personnel from 
research institutions working in the concerned areas. In certain cases distributions 
were inferred based on forest contiguity and quality even if an intervening stretch of 
forest was not surveyed, but adjacent tracts had elephants. 

Vegetation Data 

Vegetation types of primary forest areas constituting elephant habitat were 
obtained from secondary sources. Vegetation maps printed by the French Institute, 
Pondicherry (list provided in Appendix 1) were digitized. A unique vegetation type was 
digitized as one polygon and assigned an unique identifier (when the vegetation type 
was contiguous). If the vegetation type was discontinuous, it was digitized as a set of 
polygons, each polygon in the set being assigned the same identifier. 

Vegetation maps at 1:250,000 scale are not available for forest areas within 
Elephant Reserves 8 and 9. These areas were ultimately mapped by actual visits to 
the field. After an unsupervised classification of all forest areas through analysis of 
satellite imagery (images used given in Apendix 1; remote sensing software used: 
IDRIS! for Windows, Version 2), areas having an unique and unknown vegetation 
type (obtained from the unsupervised classification) were identified and visited. The 
dominant tree species at varying points within the class were noted. This allowed for 
the ultimate classification of the vegetation type in the area (based on Champion and 
Seth, 1968). For each of these areas global coordinates were obtained using a Global 
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Positioning System (Garmin, 45XL GPS). Such areas with known vegetation types were 
selected as training sites and an ultimate supervised classification was carried out. 


Extent of Forest Reserves and Forest Divisbns 

All forest areas within elephant habitats of southern India are gazetted 
Reserved Forests and have boundaries clearly marked on Survey of India toposheets 
(scales 1:250,000 and 1:50,000). These were incorporated as the primary layer in the 
GIS database. Three categories of protected areas (PAs) existed. These were 
Sanctuaries, National Parks and Project Tiger Reserves. All such protected areas 
consisted of constituent forest reserves, and the combined boundaries of forest 
reserves located on the periphery of the PAs formed the latter's boundaries. 

Forest divisions usually comprise a set of reserved forests (a territorial division) 
or a single or an assemblage of protected areas (a wildlife division). The boundaries of 
territorial divisions were obtained from the cartography section of the forest divisions' 
headquarters and traced on to the relevant toposheet. 

Elephant densities 

All density estimates were obtained from the databases of the divisional 
headquarters. All estimates were based on census figures obtained during an annual 
wildlife census conducted in May 1993. In Tamil Nadu and Karnataka a random block 
count was carried out which sampled 30 % of the total forest division area. Estimate 
values, after extrapolation of total forest area, could be considered speculative in the 
states of Karnataka and Tamil Nadu under the category of "Other guesses" (Said et al 
1995). This is because there are no indications as to how accurate the data may be. 
Estimates for Kerala were obtained from dung counts with 95% confidence limits. The 
dung counts were necessary as most forests comprised moist deciduous and wet 
evergreen vegetation with very low visibility. The estimate value was considered 
probable (Said etal 1995). 

Rate of Poaching 

The number of poaching incidents for a given time frame was obtained from the 
forest divisional offices. To obtain the annual rate, the number of incidents where only 
tuskers were killed (presumably for tusks, but in some cases tusks were not removed 
because of immediate detection by the authorities) was divided by the number of years 
for which records were available. 
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Measure of Elephant-Human Conflict 

Data on the number of reported elephant raids on crop fields within the division 
were obtained from each of the forest divisional offices. Farmers file compensation 
claims at the local divisional office providing details on the location of the raided 
agricultural lands, economic loss incurred and type and quantity of crops damaged. 
Each claim therefore could be thought of as representing one raid. This was converted 
to a rate by dividing the number of raids by the number of years for which records were 
available. Some states such as Tamil Nadu began the practice of paying 
compensations only recently. The records therefore may not reflect actual raiding 
intensities. However, states like Karnataka have been providing relief for several years 
and records may provide approximate indications of raiding intensities. Looking at a 
combination of reliable records existing for divisions, field personnel’s subjective 
assessment of raiding intensities and earlier survey work (38,70), all divisions were 
ranked in terms of the prevailing levels of crop-raiding. Based on this ranking system, 
values for divisions having unreliable records were extrapolated using their position 
among divisions having reliable records. 


Number of endemic birds, mammals and trees. 

The division-wise distribution of endemic mammals was obtained from Prater 
(1953) and Corbet and Hill (1992), endemic birds from Ali and Ripley (1987); Ali (1969) 
and endemic trees from Ahmadulla (1987). By noting the geographical locations of the 
divisions and using a combination of the existing knowledge of distributions as well as 
the location of collection of type specimens and other information contained in the 
above references, the presence or absence of the above taxa was inferred for each 
division. 

Data analysis 

Level of Analysis 

Analysis was carried out at the level of a forest division. A map of 39 divisions 
incorporated into the database is given in Figure 1. Digitized input such as forest 
boundaries, vegetation maps, elephant distributions and administrative unit boundaries 
comprised separate layers in the GIS database. An additional layer, consisting of the 
forest division boundary was superimposed on each of these layers and the polygon 
comprising a given division was cut out and saved as a unique file. Thus for each 
division we obtained a digitized vegetation map comprising polygons representing 
varying vegetation types, elephant distribution boundaries and forest boundaries. 
Divisional level analysis was carried out with these files. 
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Fragmentation Indices 


Fragmentation indices for forest divisions were calculated by dividing the total 
forest perimeter within a division by the total forest area. High values indicated a higher 
perimeter to area ratio, indicating that the forest perimeter was either very convoluted 
or long and narrow. Enclosures within tracts of forest added to the perimeter, 
decreased the forest area and increased the value of the index. 

Calculation of Areas of Preferred Habitat 

The total area within a division falling under vegetation types excluding wet 
evergreen, crop-lands, degraded forests, plantations (with the exception of teak) and all 
vegetation types falling on steep hill slopes and hills above 1400 m were assumed to 
comprise the area of preferred habitat types. Based on our surveys and past literature 
(Sukumar 1986) the above vegetation types were known to support a low or negligible 
density of elephants and were therefore considered non-preferred habitats. 

Calculation of Areas of Rare Vegetation Types. 

Rare vegetation types were determined by calculating areas foiling under the 
varying vegetation classes independently for Reserves 7, 8 and 9, 10 indepedently. 
This was because vegetation classification of elephant habitats in Reserves 7-8 was 
based on existing maps and for Reserves 9-10 on our analysis of satellite imagery. For 
the two sets, the vegetation type occupying the least area was ascertained and termed 
the rarest vegetation type. From this analysis, shola forests in the montane shola 
grassland forest system and dry thorn forest were found to be the rarest vegetation 
types in Reserves 7,8 and 9,10 respectively. 

Multicriterion evolution (IDRISI for Windows version II). 

The primary issue in multi-criterion evaluation is the treatment of information 
from several criteria to form a single index of evaluation. In the subsequent analysis the 
criteria are the elephant population, habitat threat-related parameters and biodiversity 
related ones. For continuous factors a weighted linear combination (Voogd, 1983) is 
most commonly used. With a weighted linear combination, factors are combined by 
applying a weight to each followed by a summation of results to yield a suitability map. 
Thus, 


i e Sj = I + WjXj.- (1) 

where Sj = conservation value for division j 
Wj =weight factor i 

Xj j criterion score of factor i for division j 
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The sign of the weighted term indicated whether it was a positive or negative criterion 
influencing Sj. 

Because of the different scales at which criteria are measured, it is necessary 
that criteria be standardized before combination, using the formulas above and that 
they be transformed so that all critieria maps are positively correlated with suitability. 
The simplest linear scaling is x=(R j -R m j n )/(R max -R mjn )*standardized range where 
R=raw score (range =0-1). 

A continuous grading system was developed for assessing the importance of 
factors to a dependent variable, the conservation value (Table 1). In a pairwise 
comparison matrix (Table 2), the importance of the row variable over the column 
variable, using the grading system in Table 1 is given. The simplest way of 
understanding the numbers is to consider the relative influence of the two compared 
criteria towards the conservation value of a given division and by asking the question 
as to whether the row criterion reduces or augments the conservation value to a greater 
extent than the column criterion. 

Table 1: Whole numbers and reciprocals indicate that a criterion is more or less 
important to the conservation value respectively Such comparisons are 
performed in a pair wise manner as elaborated in Table 2 


Relative 

Importance 

Description 

1/9 

Extremely 

1/7 

Very strongly 

1/5 

Strongly 

1/3 

Moderately 

1 

Equally 

3 

Moderately 

5 

Strongly 

7 

Very strongly 

9 

Extremely 
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rable 2: The relative importance of the row variable over the column variable are 
the cell entries. 



1. Frag¬ 
mentation 
Index 

2.Ele. 

Population. 

Size 

3. Area of 
Ele. 

Habitat 

4. Crop 
raids/yr 

5.Poach- 

ing 

Incidents./ 

y- 

6.Area 
of Rare 
veg. 

7.No. 

Endem. 

Spp. 

8.No. 
Corridors 

9.Area 
of Pref. 
Habit 

1 

1 









2 

1/3 

1 








3 

1 

3 

1 







4 

1/7 

1/5 

1/7 

1 






5 

1/5 

1/3 

1/5 

5 

1 





6 

1 

3 

1 

3 

3 

1 




7 

1 

3 

1 

3 

3 

3 

1 



8 

1 

3 

1 

5 

5 

3 

1/5 

1 



3 

5 

3 

5 

5 

3 

3 

3 

1 


The conservation value of a division can be thought of as a subjective entity 
ependent on Xj‘s in (1): 

Health of the elephant habitats within the division, which is largely a function of the 
level of habitat fragmentation indicated by: 
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1. Fragmentation Index 


• The viability of the elephant population within the division, which would be 
influenced by: 

2. Elephant number 

3. Total elephant distribution area 

4. Crop-raiding intensity 

5. Poaching Rate 

8. Number of corridors (based on field surveys) 

9. Area of preferred habitat 

• Level of biodiversity and endemism indicated by: 

6. Area of rare vegetation types 

7. Total number of endemic mammals birds and trees 

A "conservation value map" was obtained by computing S for each division, where the 
weightage term (ws) for each criterion was the eigenvector in a linear combination of 
criteria which expresses the conservation value of a division. 

Cluster Analysis 

To partition and clump divisions in terms of similarities of magnitudes of criteria 
we used a hierarchical cluster analysis (QUICKCLUSTER, SPSS). In this algorithm 
forest divisions were assigned to varying clusters using the nearest centroid method 
and for each cluster the Euclidean distances of the cluster centre from the origin with 
respect to each of the criteria were determined. By this method the dominating criteria 
characterizing a given cluster was evident allowing one to qualitatively assess the 
basis for the similarities of divisions falling in that cluster. For the sake of brevity and 
ease of interpretation of data only five clusters were used. The distances from the 
origin of the cluster centre with respect to each of the criteria are given in Table 3. 

Table 3: Distance from the origin of cluster centres of each cluster. 


Cluster 

Crop 

raiding 

Intensity. 

Fragm¬ 

entation 

Index 

H 

Distrib¬ 

ution 

Area 

No.of 

Ende¬ 

mic 

Species 

Poac¬ 

hing 

Rate 


Area of 
Prefer¬ 
red. 

Habitat 

Area of Rare 

Vegetation. 

Types 

1 

90.76 

87.05 

13.89 

29.68 

4.24 

6.15 

71.31 

6.90 

1.9 

2 

46.05 

80.92 

16.3 

102.9 

176.38 

65.73 

255 

73.28 

113.73 

3 

5.41 

252.77 

14.72 

9.14 

48.24 

0 

0 

100.15 

255 

4 

255 

2.37 

255 

163.08 

27.57 

255 

85 

255 

0 

5 

3.78 

79.47 

2.83 

5.35 

235.57 

1.63 

0 

2.2 

25.2 

6 

57.34 

39.88 

108.65 

161.36 

3.72 

61.24 

239.07 

9.08 

0.71 
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Results 


The extent of forest in the four elephant reserves is given in Fig. 2. The elephant 
range encompasses 24,622 km 2 of the four reserves and is also given in Fig. 2. On 
considering conservation of elephant habitats, the four reserves are important, as 
there exist small, isolated populations to the north of these forest blocks, along the 
Western Ghats, which are of questionable viability. The four reserves (Fig. 2), totally 
protect 22, 113 km 2 

Based on determining the proportion of the total area under varying vegetation 
types within each division and multiplying this by the total elephant number within the 
division, we obtained elephant numbers for each of the vegetation types. Because of 
the difference in methods for classifying vegetation types across Elephant Reserves 7, 
8 and 9, 10, we have provided figures in separate tables, 5a and 5b. In Reserves 7 
and 8, moist deciduous and dry deciduous forests appear to have the highest density of 
elephants. Within Reserves 9 and 10, teak and other forestry plantations have the 
highest density of elephants with wet evergreen having a slightly lower density. 

Table 4: Distribution of elephants in varying vegetation types of southern 
India. Tables 4a and b provide statistics for Elephant Reserves 7,8 and 9 
respectively. 

Table 4a: Elephant numbers, density and area under the different vegetation 
types in Elephant Reserves 7 and 8. 



Wet 

Evergreen 

Forest 

Semi 

Evergreen 

Forest 

Montane 

Evergreen 

Forest 

Moist 

Deciduous 

Forest 

Dry 

Deciduous 

Forest 

Dry Thom 
Forest 

Other 

Vegetation 

types 

Number of 
Elephants 

688 

85 

58 

979 

5374 

807 

33 

Area under 
Vegetation 
Type (km 2 ) 

1178 

185 

109 

892 

5861 

1330 

77 

Elephant 
Density in 
Vegetation 
Type 

(elephants/ 

Km 1 ) 

0.58 

0.04 

0.53 

1.1 

0.92 

0.61 

0.43 
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Table 4b: Elephant numbers, density and area under the different 
vegetation types in Elephant Reserves 9 and 10. 



Evergreen 

andSemi- 

Evergreen 

Forest 

Dry/Moist Deciduous 
Forest 

Grass 

•lands 

Other 

Vegetation 

Types 

Dry 

Thom 

Forest 

Number of Elephants 

1675 

641 

1402 

126 

NA 

Area Under Vegetation 
Type 

2228 

1238 

2402 

148 

419.1 

Elephant Density in 
Vegeta tionType 
(elephants/km 2 ) 

0.75 

0.52 

0.58 

0.85 

NA 


Table 5b and Fig. 3 give the conservation values of 39 divisions. Classes were 
created, each with a unique colour code and divisions were assigned to their respective 
classes in accordance to their conservation values. 

Table 5a: Divisions with highest conservation values on a state-wise basis 

Tamil Nadu 


No. 

Division 

Conservation 

Value 

1 . 

Satyamangalam 

119.8 

2. 

Indira Gandhi WLS 

115.8 

3. 

Hosur 

68.8 

4. 

Nilgiri North 

63.1 

5. 

Erode 

46.2 


Karnataka 


No. 

Division 

Conservation 

Value 

1 . 

Bandipur NP 

80.5 

2. 

Hunsur 

73.0 

3. 

Kollegal 

72.1 

4. 

Chamrajnagar 

66.5 

5. 

Virajpet 

33.5 
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Kerala 


No. 

Division 

Conservation 

Value 

1. 

Wynad WLS 

47.1 

2. 

Munnar 

44.3 

3. 

Wynad North 

42.2 

4. 

Periyar 

26.9 

5. 

Parambikulam WLS 

26.4 


ible 5b: Conservation values of ail divisions in elephant reserves. 

,= National Park: WLS=Wildlife Sanctuary; PTR=Project Tiger Reserve 


No. 

Division 

Conservation 

Value 

1 . 

Sathyamangalam 

119.8 

2. 

Indira Gandhi WLS 

115.8 

3. 

Bandipur NP 

80.5 

4. 

Hunsur 

73.0 

5. 

Kollegal 

72.1 

6. 

Hosur 

68.8 

7. 

Chamrajnagar 

66.5 

8 . 

Nilgiri North 

63.1 

9. 

Mudumalai WLS 

48.3 

10. 

Wynad WLS 

47.1 

11. 

Erode 

46.2 

12. 

Coimbatore 

44.8 

13. 

Munnar 

44.3 

14. 

Wynad North 

42.2 

15. 

Silent Valley NP 

38.8 

16. 

Mukurthi NP 

38.4 

17. 

Virajpet 

33.5 

18. 

Nilgiri South 

32.1 

19. 

Cauvery WLS 

31.0 

20. 

Kodaikanal 

27.2 

21. 

Periyar PTR 

26.9 

22. 

Parambikulam WLS 

26.4 

23. 

Malayattur 

25.1 

24. 

Nilambur South 

24.8 

25. 

Nilambur North 

24.6 

26. 

Mannarghat 

22.9 

27. 

Wynad South 

20.0 
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28. 

Vazhachal 

18.8 

29. 

Dindigul 

17.4 

30. 

Dharmapuri 

15.6 

31. 

Chalakudy 

12.4 

32. 

Eravikulam NP 

8.9 

33. 

Madikeri 

7.9 

34. 

Theni 

0.6 

35. 

Nemmara 

0.1 

36. 

Gudalur 

-0.1 

37. 

Bannerghata 

-11.7 

38. 

Thirunelveli 

-13.1 

39. 

Srivilliputur WLS 

-17.8 


The class with the highest conservation values include the Sathyamangalam 
Division (1), the Indira Gandhi Sanctuary (2), the Bandipur Project Tiger Reserve (3) 
and the Hunsur Division (4). These divisions particularly stand out by having high 
elephant distribution areas in comparison to other divisions, despite Bandipur Tiger 
Reserve experiencing very high levels of crop raiding and poaching. These divisions 
are also characterized by relatively low fragmentation and a large area of preferred 
habitat. The Indira Gandhi Sanctuary contains a large number of endemic species and 
corridors. The conservation value of this division is considerably augmented on 
considering these two criteria. 

The divisions with negative conservation values are the Srivilliputhur Wildlife 
Sanctuary (39), Thirunelveli Division (38), Bannerghatta National Park (37) and 
Gudalur Division (36). All these divisions are characterized by low elephant numbers 
and very high fragmentation. Gudalur does not contain a permanent elephant 
population. 

Table 6 gives cluster membership after clustering divisions on the basis of their 
criteria. Twenty-three divisions belong to a cluster which has no dominating criterion 
categorizing it. Only one division (29) is unique in terms of the area of the rarest 
vegetation type (which is dry thorn scrub forest) and the extent of fragmentation. 
Bandipur Tiger Reserve (3) though having high levels of crop-raiding and poaching , 
still retains a high number of elephants and a large distribution and preferred habitat 
area which clearly distinguishes it from other divisions. Five divisions are unique in 
terms of the number of endemic species they contain. Three of these divisions contain 
montane forests which probably account for their high level of endemicity. The 
remaining two have mid and low elevation evergreen forests which are also considered 
vegetation types harbouring considerable biodiversity. Totally nine divisions are unique 
in the number of corridors they contain. However, on examining less dominant criteria 
these can be split up into three divisions being unique due to the number of endemic 
species within and six, as a result of the large elephant numbers they have. 
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Table 6: Cluster membership of divisions. 


Cluster 

Dominant Criteria 

Membership 

1 

None 

5,6,8,11,13,19,21,22 

,23,24,25,26,27,28, 

30,31,32,34,35,36,3 

7,38,39, 

2 

Number of corridors, number of endemic 
species, area of rare vegetation type, 
elephant range area 

2, 14,33, 

3 

Rare vegetation type, fragmentation index 

29 

4 

Crop-raiding, elephant numbers, elephant 
range area, poaching intensity, area of 
preferred habitat 

3 

5 

Number of endemic species 

15,16,17,18„20 

6 

Number of corridors, elephant distribution 
area, elephant numbers. 

1,4,7,10,12,26 


Discussions 

Conservation values obtained from the above analysis largely reflect each 
division’s intrinsic worth only in terms of the nine parameters used. Actual protocols 
used to calculate conservation values could vary as a consequence of the user’s 
requirements. For example, in our study, biodiversity parameters are considered on par 
with elephant-related ones. Weightages could be appropriately changed to reduce the 
fomer’s relative importance with respect to the latter. The actual computation of certain 
parameters could be refined substantially. For example we have only considered the 
number of corridors in a division as input towards the conservation value. Corridors 
could however be objectively prioritized based on their role in maintaining contiguity 
across elephant habitats and the extent of landscape transformation existing within. At 
this stage we have not carried out this exercise. 

The calculation of elephant densities within vegetation types has been carried 
out in a rather simplistic manner. The proportion of area of a given vegetation type of 
all vegetation types within a division, is multiplied by the total elephant number for that 
division. Elephant numbers calculated accordingly, are summed up for the entire area 
encompassed by the given vegetation type across all divisions. This gave us the 
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elephant numbers for different vegetation types in Tables 4a and b. Densities are 
calculated by dividing the elephant number by the vegetation type area. The basic 
assumption here is that elephant distribution is uniform across the entire division. 
Terrain and micro-habitat variations are likely to violate this basic assumption. 
However, the trends indicated by this analysis are worthy of consideration. 

Divisions in Kerala have been attributed relatively lower conservation values as 
compared to other divisions. The relatively lower elephant numbers within, probably as 
a consequence of a large proportion of forests being wet evergreen, may be one 
reason. This type of forest is also not considered preferred habitat for elephants which 
ultimately reduces the conservation value. A separate exercise for this state alone, 
with an increase in the number of and with a greater emphasis on biodiversity 
parameters may return different and higher values. 

The design of a conservation strategy based on the analysis of our GIS 
database could adopt two levels. 

The first level involves the spatial relationship of an assemblage of divisions with 
varying conservation values. On examining Elephant Reserve 7 in Figure 3, we find two 
contiguous divisions, the Bandipur Tiger Reserve (3) and the Hunsur Wildlife Division 
(4) having high conservation values. Moving eastwards, the contiguous 
Sathyamangalam Division (1) and Chamarajnagar Division (7), with the highest and 
comparatively high conservation values respectively, along with 3 and 4, offer 
contiguous habitats to a possible single population of elephants. Moving further east 
we have divisions with still lower conservation values. There almost appears to be a 
west to east gradient of decreasing conservation values. This may, on one hand, reflect 
a shift from the larger, more intact forests lying on the foothills of the Western Ghats, to 
smaller, more fragmented tracts. On the other hand this could also reflect a simple 
gradient in the efficacies of management strategies. We can therefore declare a set of 
divisions as "augmentation" zones to maintain a large viable, single population. In this 
case divisions Bannerghata National Park (37), Hosur (6), Dharmapuri (30), Cauvery 
Wildlife Sanctuary (19), Kollegal (5) and Erode (11) could comprise the "augmentation" 
zone of the elephant reserve and the divisions Chamrajnagar (7), Sathyamangalam (1), 
Bandipur National Park (3) and Hunsur (4) could comprise the "core" zone with all 
other divisions considered necessary for the natural movement of elephants. 
Conservation values, largely influenced by elephant related criteria, could be greatly 
enhanced within this "augmentation" zone if they are singularly targeted for funds and 
pragmatic management strategies. An example would be the Kollegal Division (5) lying 
in the southeastern portion of this complex. This division, even though offering a large 
area of elephant habitat, is plagued by fairly serious elephant poaching. Funds and 
greater enforcement to curb poaching could greatly augment its conservation value. 
Such strategies could be distinct from those utilised in the core area. Activities within 
this zone could primarily focus on capacity building of staff for increased efficiency at 
implementing management and enforcement. Developing a network of high quality 
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elephant divisions would therefore, benefit from such spatial analysis and an 
examination of the key problems threatening elephants and habitats within the specific 
divisions. 

The second level involves classifying divisions in accordance to dominating 
criteria and analyzing these criteria more objectively. Such classification could be used 
for fund allocation. Given that a certain amount of funding of the total allocation for 
elephant management in the four reserves, is assigned for the alleviation of elephant- 
human conflict (which is usually the case) we could develop a strategy which deviates 
from past ones. From our analysis only one division (3) which lies in cluster 4 has crop¬ 
raiding as one of its dominant criterion with 23 others, lying in cluster 1, having this 
criterion still dominant though relatively less so. The former division, Bandipur National 
Park, also happens to have a high conservation value which is indicated by the 
inclusion of elephant number and elephant range area as its other dominant criterion. 

A decision rule could be used where the allocation of funds available for the 
alleviation of crop-raiding could comply with the ratio of cluster centre distances of 
clusters 1 and 4 with respect to crop-raiding intensity (Tables 3 and 6). This could then 
give an objective method for partitioning of funds. Such a scheme based on cluster 
centre distances could be applied for the partitioning of fund allocation for other criteria 
too. For example, poaching in Bandipur, another dominant criterion, may seriously 
threaten the entire elephant population in Reserve 7 given that a significant proportion 
of the total population does use Bandipur. Fund allocation for anti-poaching in 
Bandipur could then be based on the above scheme. An added input from the 
clustering here is that elephant number is a dominant criterion for cluster 4 (Bandipur) 
which has a bearing on the entire population within the reserve, and elevating Bandipur 
to the status of a "pivotal" division. 

The other advantage of such clustering is that a hierarchical decision rule could 
be used based on the clusters obtained. We may therefore decide that only clusters 1 
and 4 receive allocations of funds for the alleviation of crop-raiding. However, other 
clusters' centres do have non-zero values of distances with respect to this criterion. 
Notable examples include clusters 2 and 6. It could be entirely left to policy makers, on 
how funds for crop-raiding should be allocated to these divisions. Similar hierarchical 
rules could be used for fund allocation between clusters 2 and 6 which are both unique 
in terms of the number of corridors they contain. Cluster 2 is however distinguished 
from cluster 6 in the second most dominant criterion which happens to be the number 
of endemic species. Cluster 6, in turn, is distinguished from cluster 2 in having 
elephant numbers as a more dominant criterion. Given this, the maintenance of 
corridors is more important for divisions in cluster 6 rather than in cluster 2. 

Divisions with a large number of corridors could be targeted for a major 
proportion of funds available for corridor improvement and maintenance. Divisions 
containing a large number of endemic species or a large area under a rare vegetation 
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type could be upgraded in terms of preservation categories and protected from the 
invasion of exotic species or monocultures. Divisions having high levels of biodiversity 
may not necessarily harbour large elephant numbers. In compliance with the "flagship" 
concept however, a separate allocation should be made for the conservation activities. 

The aims of the two levels of analysis may appear contradictory. The first level, 
which involves spatial analysis, really recommends more direct conservation measures 
for "augmentation" zones and less for "core" zones. Recommendations from the second 
level are really independent from the first. The latter’s recommendations could 
however, be corrected by incorporating a weightage term in terms of the degree of 
“directness” of conservation measures . If located in a “core” zone, conservation 
measures could hence be scaled down, by such a weightage term. 

Such a decision-making framework calls for a review of funding allocation to the 
divisions making up the management units within the elephant reserves of southern 
India. We would however caution that interactions between dominant criteria are still to 
be considered when prioritizing divisions for the partitioning of funds. In other words, 
the derivative of two positive criteria may offset the consequences of a negative criteria 
modifying any results obtained from the scheme mentioned above. This report 
therefore offers a framework which could be refined and elaborated in the future and be 
of benefit to endusers for the allocation of funds and design of conservation strategies. 
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Appendix I 

A.) Vegetation Maps Analyzed: 


1. Institut de la Carte Internationale du Tapis Vegetal. 1985. Nilgiri Hills 
(India). Maps of the main vegetation types from Landsat imagery. 

2. Pascal, J-P. Forest map of South India, Mercara-Mysore. Published by 
Karnataka and Kerala Forest Departments and the French Institute, 
Pondicherry. 

B.) Imagery Analyzed: 

1. P025 R 061 of IRS-1 B, LISS II. 

2. P025 R 062 of IRS-1 B, LISS II. 

3. P026 R 061 of IRS-1 B, LISS II. 

4. P026 R 062 of IRS-1 B, LISS II. 
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